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NEPS  IN  CARD  WEB  AS  RELATED  TO  SIX  ELMSNTS  OF  RAIV  COTTON  QUALIIT 


Robert  W.  Webb  and  Howard  B.  Richardson,  cotton  technologists 


CONCLUSIONS 


Uiis  is  the  elev^ngj/in  a series  of  reports  concerning  the  rela- 
tionships of  cotton  fiber  properties  to  performance  in  manufacturing 
and  quality  of  manufactured  product. 

Ihe  study  reported  is  based  on  828  lots  of  American  \5)land  cot- 
ton obtained  from  the  test  series  for  selected  cotton  ijiprovement  groups 
and  the  Experiment  Station  Annual  Variely  Series,  crop  years  l^US-U?. 

Most  of  the  cottons  represented  the  leading  varieties  in  comnercial 
production  in  the  rainfall  and  irrigated  parts  of  the  American  Cotton 
Belt  during  that  period. 

All  cottons  used  in  this  study  were  processed  through  the  picker 
and  card  by  the  same  standard  procedure  and  with  the  same  settings  and 
speeds. 

The  dependent  variable  used  in  these  statistical  analyses  was  the 
number  of  neps  per  100  square  inches  of  processed  card  web,  as  identified 
in  all  cases  with  delivery  of  a standard  weight  card  sliver  of  UO  grains 
per  yard,  9a  pounds  per  hour,  from  a UO-inch  card. 

Six  independent  variables  were  included  in  these  analyses:  Upper 

half  mean  length  (fibrograph) , length  uniformity  ratio,  fiber  fineness 
(weight  per  inch) , fiber  bundle  strength  (Pressley) , percentage  of  mature 
fibers,  and  grade  index  of  cotton. 

Meas\irements  of  these  raw  cottons  and  nep  count  in  card  web  were 
stratified  by  crop  year,  series,  variety,  staple  length,  and  combination 
of  staple  lengths.  Data  for  each  of  these  groups  of  cotton  and  card  web, 
as  well  as  for  the  over-all  series,  were  studied  by  use  of  multiple  and 
sin5)le  correlation  analyses.  A total  of  182  correlation  analyses  was 


A series  of  statistical  values  is  reported  for  the  relationships 
involved  in  the  entire  group  of  828  cottons  and  in  each  of  the  25  sub- 
groupings  of  cottons  studied.  These  values  vary  considerably,  as 
naturally  might  be  expected. 

For  the  over-all  series  of  cottons,  the  degree  of  relationship 
between  the  number  of  neps  per  100  square  inches  of  card  web  and  the  six 
elements  of  cotton  quality  included  is  not  idiat  generally  is  considered 
high,  - the  coefficient  of  multiple  correlation  (^  being  0.5i*l.  The 
S values,  however,  range  from  0.739  to  0.398  for  the  various  groupings 
of  cotton  studied. 
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In  round  numbers,  the  amount  of  variance  in  number  of  neps  per 
100  square  inches  of  cai^i  web  e^lainable  on  the  basis  of  the  six  factors 
of  cotton  quality  considered  is  29  percent  for  the  entire  series  of  cot- 
tons and  it  ranges  ft*om  55  percent  to  16  percent  for  the  different  groups 
of  cotton  analyzed. 

The  standard  error  of  estimate  (S)  for  number  of  neps  per  100 
square  inches  of  card  web,  as  based  on  six  elements  of  cotton  quality, 
is  + 9.5  for  the  over-all  series  of  cottons.  Such  S values,  however,  ex- 
ten3  from  + 3*U  to  + lU.6  for  all  the  subgroups  of  cotton  considered. 

One  over-all  equation  is  given  for  estimating  the  number  of  neps 
per  100  square  inches  of  card  web  on  the  basis  of  six  elements  of  raw 
cotton  quality,  (See  page  19).  An  illustration  of  the  basic  calcula- 
tions necessary  for  using  the  equation  is  shown. 

Actual  number  of  neps  per  100  square  inches  of  card  web  would  be 
expected  to  occur  in  two- thirds  of  the  cases  within  + 9.5  of  the  esti- 
mated number,  when  the  equation  based  on  the  six  elements  of  cotton 
quality  is  used. 

Ihe  over-all  precision  of  estimate  of  nep  count  in  card  web  on 
the  basis  of  the  six  factors  considered  is  not  very  high,  considering 
the  fact  that  the  mean  number  of  neps  per  100  square  inches  of  card  web 
was  16,5  for  the  828  cottons,  Ihe  nep  count  per  cotton,  however,  ranged 
from  173  to  1 and  the  standard  deviation  of  nep  co\mt  was  + 11,3  for  the 
entire  series  of  cottons. 

Of  the  five  varietal  groupings  of  cotton  studied,  the  highest  de- 
gree of  correlation  between  the  six  factors  of  cotton  quality  and  nep 
count  of  card  web  occurs  with  the  san^Jles  of  Coker  100  cotton;  the  least, 
with  the  lots  of  Acala  1517  type  of  cotton,  'Die  other  three  varieties 
are  intermediate  in  this  respect,  ranking  in  order  as  follows;  Stone- 
ville  2B,  Deltapine  lU,  and  Rowden. 

The  extent  of  variance  in  number  of  neps  per  100  square  inches  of 
card  web  explainable  by  the  six  factors  of  cotton  quality  varies  with 
the  different  varietal  groupings  of  cotton,  as  follows;  Coker  100,  29 
percent;  Stoneville  2B,  27  percent;  Deltapine  li;,  2h  percent;  Rowden, 

19  percent;  and  Acala  1517  tyP®,  16  percent. 

The  precision  of  estimate  for  number  of  neps  per  100  square  inches 
of  card  web,  as  based  on  the  six  elements  of  cotton  quality,  also  varies 
with  the  varietal  groupings  of  cotton.  The  best  was  obtained  with  the 
Rowden  cottons  and  the  poorest,  with  the  Acala  1517  type  of  cotton.  They 
furnished  standard  error  values  (s)  of  + 3.6  and  + 9.3,  respectiveTy, 

In  general,  the  longer  the  cotton,  the  lower  the  grade,  the  finer 
the  fibers,  the  smaller  the  percentage  of  mature  fibers,  and  the  less 
uniform  the  fiber  lengths,  the  larger  was  the  number  of  neps  per  IDO  square 
inches  of  card  web. 
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Fiber  strength  caused  a statistically  significant  effect  on  nep 
count  in  card  web  with  some  of  the  groups  of  cotton  studied.  The  direc- 
tion of  the  effect  of  this  fiber  property  on  nep  count,  however,  was  not 
consistent  nor  that  generally  thought  to  exist.  That  is,  in  3 out  of 
the  k statistically  significant  cases,  the  stronger  the  fibers  the 
larger  was  the  number  of  neps  per  100  square  inches  of  card  web.  In 
the  fourth  case,  the  weaker  the  fibers  the  larger  was  the  nep  count. 

No  positive  explanation  can  be  given  at  the  present  time  for  the  dis- 
parity in  these  findings  but  some  considerations  are  suggested. 

When  the  contribution  of  a fiber  property  to  the  number  of  neps 
per  IDO  square  inches  of  card  web  is  comparatively  small  or  statistically 
insignificant,  its  evaluated  influence  may  be  found  to  be  either  positive 
or  negative.  Inconsistencies  of  this  type,  however,  are  understandable 
and  seemingly  reflect  no  particular  significance. 

I^per  half  mean  length,  grade  index,  fiber  strength,  percentage 
of  mature  fibers,  and  length  uniformity  ratio  were  the  order  of  rank  of 
net  importance  for  the  five  variables  making  a statistically  significant 
contribution  to  number  of  neps  per  100  square  inches  of  card  web,  when 
all  828  sanples  were  considered  collectively.  Although  the  net  effect 
of  fiber  fineness  was  statistically  insignificant  in  this  case,  fiber 
fineness  ranked  fourth  among  the  six  fiber  properties  considered. 

!lhe  ranks  of  net  importance  of  the  six  elements  of  cotton  quality 
to  nep  count  in  card  web  fluctuated  with  some  of  the  subgroupings  of  cot- 
tons studied.  For  certain  of  the  groups  of  samples,  none  of  the  quality 
factors  were  found  to  cause  a statistically  significant  effect.  The 
latter  occurred  more  frequently  with  the  staple-length  and  varietal  groip- 
ings.  Generally,  however,  one,  two,  three,  or  four  of  the  cotton-quality 
factors  produced  a statistically  significant  effect  on  nep  count  in  card 
web  in  each  case. 

It  is  probable  that  the  factors  of  fiber  maturity  and  uniformity 
of  fiber  length  influence  per  se  the  number  of  neps  per  100  square  inches 
of  card  web  to  a greater  extend" than  the  reported  findings  for  the 
measures  used  in  this  study  for  those  elements.  Limitations  in  the 
measures  used  are  explained. 

Generally,  with  the  various  groupings  of  samples,  a larger  number 
of  cotton  quality  elements  produced  a gross  effect  on  ntunber  of  neps  per 
100  square  inches  of  card  web  that  was  statistically  significant,  as  com- 
pared with  net  effect.  This  is  understandable  by  reason  of  the  fact  that 
the  gross  effects,  as  determined  by  simple  correlation  analysis,  disregard 
the  interrelationships  between  the  fiber  properties,  whereas  the  net 
effects,  as  determined  by  the  beta  coefficients  from  multiple  correlation 
analysis,  take  into  account  those  interrelationships. 


Inprovement  in  the  statistical  values  presented  in  this  report 
cannot  be  expected  from  curvilinear  analyses,  as  application  of  such 
technique  to  the  data  failed  to  reveal  any  evidence  of  curvilinear  re- 
lationships being  involved. 

Pertinent  findings  from  selected  publications  ty  other  authors 
are  assembled  and  discussed  in  this  report.  This  partial  review  of  the 
literature  concerns  lieppiness  in  cotton  as  related  more  particularly  to 
fiber  imnaturily,  as  well  as  to  other  fiber  properties,  certain  vaiieties 
and  strains  of  cotton,  location  and  season  of  growth,  textile  processing, 
yarn  properties,  and  fabric  quality. 

INTRODUCTION 

In  this  series  of  relationship  studies,  10  previous  reports  and 
1 address  have  been  published  to  date  as  follows;  (31)  (32),  (33), 

Oh),  (^,  (^),  (^,  (38),  (39),  (^),  and  (j^).  T!Tese  have  deaTE 
wl^h  yarn  strength  and  appearance,  tire  cord  strength  and  elongation,  and 
manufactixring  waste  as  dependent  variables.  Both  carded  and  combed  yams 
have  been  included,  as  well  as  regular-draft  and  long-draft  processed 
yams.  This  is  the  first  report  of  the  series  bearing  on  the  relation- 
ships with  respect  to  neps. 

Neps,  those  small  tangled  knots  of  cotton  fibers,  are  objectionable 
inperfections  in  ginned  lint,  cotton  yams,  and  fabrics,  and  they  occur 
to  a greater  or  less  extent  in  all  commercial  cottons.  Cottons,  however, 
vaiy  greatly  in  their  tendency  toward  the  formation  of  neps  during  ginning 
and  textile  processing.  The  occurrence  of  neps  in  appreciable  nximbers 
detracts  from  the  appearance  of  yams  and  fabrics  in  the  gray  state, 
and  even  more  when  such  products  are  dyed  or  printed.  The  latter  con- 
dition is  caused  by  the  fact  that  neps  generally  absorb  dyes  to  a dif- 
ferent extent  from  that  of  their  background  material  and  accordingly  they 
appear  as  spots. 

A very  desirable  feature  of  ary  cotton  is  its  relative  freedom 
from  neps  and  its  resistance  to  the  formation  of  neps  during  the  ginning 
and  manufacturing  processes.  When  the  nep  count  in  the  card  web  is  high, 
the  cotton  is  likely  to  produce  rough  and  neppy  yams.  Excessive  neppiness 
therefore,  influences  and  limits  the  uses  for  -vdiich  a cotton  is  s\iitable. 

It  is  the  concensus  of  opinion  among  mill  men,  as  confirmed  by  laboratory 
testing,  that  highly  neppy  cottons  exhibit  poor  running  qualities  during 
conversion  of  the  raw  stock  into  yams,-  generally  giving  up  more  manu- 
facturing waste  and  showing  more  ends  down  in  spinning  than  do  less  neppy 
cottons.  A high  degree  of  neppiness  thus  increases  the  per-unit  cost  of 
cotton  manxifacture. 


l/  Underscored  numbers  in  parenthesis  refer  to  Literature  Cited,  p.  36 
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Using  the  same  six  elements  of  cotton  qualily  as  were  used  in  the 
preceding  studies,  similar  sets  of  multiple  and  sinple  correlation 
analyses  have  been  made  in  which  the  number  of  neps  for  100  square  inches 
of  card  web  served  as  the  dependent  variable.  Bie  latter  measure  was 
puiposely  chosen  because  it  represents  the  point  in  cotton  textile  pro- 
cessing where  nqp  content  determinations  can  be  made  most  conveniently. 

The  groupings  of  samples  and  the  method  of  statistical  analysis  used 
in  this  study  are  the  same  as  those  used  in  the  three  previous  studies 
reported  in  this  series,  (39),  (W#  groi?)ings  are 

with  the  same  828  cottons  ?rom  the  19U5-U7  crop  years. 

No  comprehensive  survey  of  the  literature  has  been  attenpted  in 
this  instance.  References  to  published  studies  and  results  bearing  more 
directly  on  the  findings  and  discussion  presented  in  this  report,  how- 
ever, have  been  included.  Some  publications  cited  contain  extensive 
bibliographies  for  earlier  and  basic  investigations  on  the  nep  problem. 

!flie  most  extensive  single  review  of  literature  available  on  the 
subject  of  neps  is  the  one  recently  published  by  Bogdan  (5)*  A total  of 
95  published  articles  are  referred  to  in  his  survey.  Ihere  are,  however, 
several  contributions  of  interest  in  this  connection,  which  are  not  in- 
cluded in  Bogdan*  s review,  namely,  Abdelhafez  (1),  Bogdan  (h) , Gulati  (8), 
(9),  Lord  (12),  Loveless  (1^),  and  Pearson  (^)7  ~ 

SAMPLES,  TESTS,  AND  DATA 

Ihe  samples  of  cotton  used  in  this  study  were  obtained  from  the 
E^eriment  Station  Annual  Variety  Test  Series  for  the  three  crop  years 
of  19U5-i;7  and  from  the  test  series  for  selected  cotton-improvement 
groips  for  the  two  crop  years  of  19k6^k7*  Ihey  were  grown  in  connection 
with  the  Federal-State  cotton  improvement  programs.  ^ 


TJ  Selection  of  varieties  for  the  Experiment  Station  Annual  Variety 
Test  "Series,  as  well  as  the  production  and  ginning  of  those  samples,  were 
carried  out  by  the  Bureau  of  Plant  Industry,  Soils,  and  Agricultural 
Engineering,  in  cooperation  with  State  agricultural  experiment  stations 
and  substations. 

Selection  of  the  cotton-improvement  groups  was  made  by  the  Cotton 
Branch  of  the  Production  and  Marketing  Administration,  with  the  assistance 
of  Federal  and  State  cotton  breeders  and  inprovement  specialists,  and 
private  cotton  breeders.  Samples  were  collected  and  selected  by  the 
field  classification  offices  of  the  Cotton  Branch,  in  connection  with  its 
classification  service  for  organized  cotton-improvement  groups,  as  pro- 
vided under  the  Smith-Doxey  Act. 

Fiber  and  spinning  tests  were  conducted  in  the  laboratories  operated 
cooperativeDy  by  the  Cotton  Branch,  Production  and  Marketing  Administration, 
and  the  Bureau  of  Plant  Indus tiy.  Soils,  and  Agricultural  Engineering, 

USDA,  and  the  Agricultural  and  Mechanical  College  of  Texas,  and  the  Clemson 
Agricultural  College  of  South  Carolina. 


Source  Of  Data 


All  fiber  and  nep-count  data  used  in  the  analyses  reported  herein 
resulted  from  tests  made  in  the  laboratories  of  the  Cotton  Branch  of  the 
Production  and  Marketing  Administration,  Ihe  basic  data  are  those  iidiich 
were  reported  by  that  agency  in  eight  publications,  as  follows:  (20), 

(^),  (22),  (23),  (^),  (^)#  (27),  (^)  • No  report  was  issued  ty“RlA 
covering  results  for  the  complelEe  Experiment  Station  Annual  Variety  Test 
Series,  Crop  Year  19li6,  Dala  representing  the  sanples  grown  in  South 
Carolina  and  in  Texas  during  19U6,  hov/ever,  were  reported  separately  in 
two  of  the  puJ)lications  cited  above;  namely,  (22)  and  (^).  Unpublished 
data  in  the  files  of  the  Cotton  Branch  were  us^  for  the  sanples  grown 
in  other  States  for  the  crop  year  of  19ii6,  For  the  19U7  crop,  data  from 
the  Experiment  Station  series  were  used  only  for  the  cottons  grown  in 
South  Carolina  and  Texas,  .as  reported  by  PMA  in  publications  (^)  and  (28) , 

For  those  who  may  be  interested  in  the  fiber  and  spinning  data 
for  the  conplete  Experiment  Station  Annual  Variety  Test  Series,  Crop 
Years  19 U6  and  19li7,  reference  may  be  had  to  two  reports  (26)  and  (29), 
as  published  ty  the  cooperating  Bureau  of  Plant  Industry,  Soils,  anT“ 
Agricultural  Engineering.  Ihe  fiber  data  listed  in  those  publications, 
however,  resulted  from  tests  conducted  by  that  Bureau,  None  of  its  fiber 
data  have  been  used  in  the  analyses  reported  herein. 

Cottons 

All  the  cottons  were  of  the  American  upland  type;  they  represented 
not  only  the  leading  varieties  in  commercial  production  during  those 
years  in  the  rainfall  and  irrigated  parts  of  the  American  Cotton  Belt  but 
also  included  some  special  cottons  not  in  commercial  production,  Ihe 
Experiment  Station  Annual  Variety  Test  Series  of  cottons  was  grown  at 
various  Federal  and  State  experiment  stations  and  substations  and  the 
test  series  for  the  selected  cotton-improvement  gro’ups  was  grown  com- 
mercially within  their  general  area  of  growth  adaptation.  The  ranges  of 
growth  conditions,  fiber  properties,  and  yam  strength  identified  with  a 
particular  variety  in  the  Experiment  Station  Series,  however,  may  be 
somewhat  ?rider  than  those  usually  found  in  conmercial  production  of  the 
same  variety. 


Sampling 


One  sanple  of  cotton  was  collected  in  the  customary  manner,  for 
each  variety  grown  at  each  location  during  each  crop  year,  in  connection 
with  the  Experiment  Station  Test  Series,  Sanples  weighing  8 to  10  pounds 
were  taken  at  the  peak  of  production  for  the  respective  varieties;  thus, 
they  represented  earty  season  or  first  picking.  Classing  samples  weigh- 
ing li  to  6 ounces  were  assembled  for  the  most  frequently  occurring  grade 
and  staple-length  groups  of  each  selected  cotton-improvement  area,  after 
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eliininating  the  first  S percent  of  sauoples  in  the  various  categories, 
until  8 to  10  pounds  of  raw  cotton  had  been  accumulated.  In  19h6,  the 
samples  from  the  selected  cotton-icDprovement  groi5)s  represented  only 
first  picking,  or  early  season  cottons;  in  19 U7,  they  represented  both 
first  and  second  pickings^  or  early  and  midseason  cottons. 

Processing  of  Cottons 


All  the  cottons  used  in  this  study  were  processed  through  the 
picker  and  card  by  the  same  standard  procedure  and  with  the  same  set  of 
settings  and  speeds.  Details  concerning  the  manufacturing  organization, 
settings,  and  speeds  used  at  the  spinning  laboratories  in  processing 
these  sairples  through  the  picker  and  card  are  shown  in  table  1 of  the 
Appendix. 


Neps  in  Card  Web 


The  dependent  variable  used  in  all  these  statistical  analyses  was 
the  number  of  neps  per  100  square  inches  of  processed  card  web,  as  identi- 
fied with  the  delivery  of  a standard  weight  card  sliver  of  i^O  grains  per 
yard  from  a l;0-inch  card.  Visual  observations  and  evaluations  of  neps 
in  the  card  web  were  made  on  all  sanples  by  the  standard  procedure  used 
in  the  spinning  laboratories  for  a number  of  years. 


Five  36-square-inch  sanples,  totaling  180  square  inches  of  card 
web,  were  used  as  a basis  for  the  nep  test  on  each  lot  of  cotton.  These 
sanples  were  taken  at  approximately  equal  intervals  during  the  processing 
of  each  lot  of  cotton  in  an  effort  to  obtain  representative  sanples.  Td 
extract  each  sanple,  a U-inch  ty  9-inch  board,  covered  with  black  velvet, 
was  lifted  from  under  the  card  web  while  the  card  was  running,  thus 
causing  the  web  to  cover  the  face  of  the  board.  Excess  web  hanging  over 
the  edge  of  the  board  was  cut  with  scissors,  whereby  a U-inch  by  9-inch 
sanple  remained  to  be  checked  for  neps.  This  sanpling  operation  was 
handled  carefully  to  prevent  stretching  of  the  sanple  and  unnecessary 
damage  to  the  web.  The  neps  in  each  of  the  sanples  were  counted  by  two 
experienced  technicians  with  no  visual  aid  except  a good  light,  jrom 
these  counts,  the  number  of  neps  per  100  square  inches  of  card  web  was 
calculated  by  the  following  fonnula: 


X = 


A + B Y 100 
180 


X = number  of  neps  per  100  square  inches  of  card  web. 

A = total  neps  in  the  5 boards  as  counted  by  technician  A. 
B = total  neps  in  the  5 boards  as  counted  by  technician  B. 


Descriptive  adjectives  and  number  of  neps  per  100  square  inches  of 
card  web  are  given  in  table  2 for  cottons  covering  a relatively  wide  range 
of  neppiness.  This  information  will  be  helpfiil  for  a better  understand- 
ing of  this  study  and  in  evaluating  the  findings  reported. 
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Fiber  Properties 

Six  elements  of  raw  cotton  quality  were  included  as  six  independent 
variables  in  the  statistical  analyses  covering  neps  per  100  square  inches 
of  processed  card  web  for  each  cotton,  as  follows: 

Upper  half  mean  length,  as  determined  by  the  fibrograph. 

Uniformity  ratio,  as  determined  by  the  fibrograph. 

Fiber  fineness,  as  determined  in  terns  of  weight  per  inch. 

Fiber  strength,  as  determined  by  the  Pressley  bundle  method. 

Percentage  of  mature  fibers,  as  classified  and  counted  after 

they  had  been  permitted  to  siiTell  in  an  18  percent  sodium  hydroxide 
solution. 

Grade  of  cotton,  as  expressed  in  terms  of  an  index. 

The  tests  relating  to  the  data  used  in  the  analyses  are  those  re- 
ferred to  in  the  Production  and  Marketing  Administration  publications  cited 
and  are  described  briefly  in  the  report  entitled  ’'Cotton  lasting  Service” 
(30).  Ihe  tests  are  considered  more  fully  in  the  text  and  literature 
cited  in  the  first  and  third  reports  in  this  series  of  relationship 
studies  (32),  (3U). 

Grade  index  was  used  in  this  study,  as  explained  in  an  earlier  re- 
port of  this  series  (38).  Ihe  conversion  chart  for  obtaining  grade-index 
values  of  sanples  of  raw  cotton  corresponding  to  various  grade  designa- 
tions, values  of  which  should  be  used  when  applying  the  equation  reported 
on  page  19,  is  shown  in  table  3. 

Uie  original  grade  designations  are  those  assigned  to  the  various 
samples  of  raw  cotton  by  U.  S.  cotton  specialists  in  accordance  with  the 
Universal  Standards  for  grade  of  American  upland  cotton,  as  described  in 
”lhe  Glassification  of  Cotton,”  (19) . 

The  staple-length  designations,  which  served  as  the  basis  for 
stratifications  of  data  in  the  analyses,  are  those  assigned  to  the  various 
sajiples  of  raw  cotton  by  U.  S.  cotton  specialists  in  accordance  with 
official  standards  for  staole  length  of  American  upland  cotton,  as  defined 
in  (19). 


MEIHOD  OF  STATISTICAL  ANALYSES 

Bie  same  series  of  cottons  and  the  same  groupings  of  data  have  been 
used  in  the  analyses  covering  the  number  of  neps  per  IDO  square  inches  of 
processed  card  web  as  was  done  in  the  three  previous  studies  and  reports 
for  this  series  of  cottons,  namely,  with  yarn  strength  (39),  with  count- 
strength  product  (Ip),  and  with  yam  appearance  (ill). 
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In  this  study,  a total  of  182  statistical  analyses  was  made:  26 

multiple  correlation  analyses  for  6 fiber  properties  ?rith  nep  count  as 
the  dependent  variable  and  156  simple  correlation  analyses  for  one  fiber 
property  at  a time  with  the  same  dependent  variable. 

The  same  general  pattern  of  statistical  analysis  was  followed  as 
in  all  of  the  previous  studies  of  this  series.  For  more  detailed  informa- 
tion as  to  the  statistical  terns,  measures,  and  technique  involved,  see 
the  Appendix  and  the  literature  citations  in  the  first  and  third  reports 
of  this  series  (^),  Oh)  * 

Beta  coefficients  Yfere  used  for  evaluating  the  relative  importance 
of  the  fiber  properties  to  number  of  neps  per  100  square  inches  of  card 
web  instead  of  partial  correlation  coefficients  (as  was  done  in  the  early 
studies  of  this  series),  and  a correction  factor  was  applied  to  the  re- 
spective statistical  values  obtained  from  all  the  analyses.  Ihe  need  of 
and  advantages  from  using  such  procedures  in  connection  with  analyses 
of  data  by  such  subgroijpings,  representing  variable  numbers  of  sauroles, 
are  set  forth  in  (38). 

No  correlation  analyses  were  made  with  nep  count  of  card  web  and 
three  fiber  properties,  as  general!^''  was  done  with  other  phases  of  the 
relationship  problem  covered  in  previous  reports  of  this  series.  This 
7fas  not  done  because  of  the  fact  that  eveiy  one  of  the  six  fiber  proper- 
ties caused  a relatively  small  contribution  to  the  number  of  neps  per 
100  square  inches  of  card  web  in  the  over-all  series  of  cottons;  that  no 
outstanding  inportance  in  this  respect  was  shown  ly  ary  two  or  three  of 
them;  and  that  the  one  or  two  fiber  properties,  which  did  show  noteworthy 
inportance  to  nep  count  in  the  card  web,  varied  in  a number  of  cases 
with  the  various  subgroupings  of  sanples. 

RELATION  OF  SIX  FIBER  PROPERTIES  TO  NUlffiER  OF  NEPS  IN  CARD  V/EB 

Ihe  degree  of  relationship  found  to  exist  between  the  six  collective 
elements  of  cotton  quality  and  number  of  neps  per  100  square  inches  of 
card  web  is  shown  for  the  various  groupings  of  cotton  used  in  the  re- 
spective analyses  by  the  values  listed  for  the  multiple  correlation  coeffi- 
cients in  table  U of  the  i^pendix. 

It  msy  be  noted  that  the  coefficient  of  multiple  correlation  was 
O.S^il  for  the  over-all  series  of  828  cottons.  For  the  cottons  stratified 
by  year,  variety,  staple  length,  and  combination  of  staple  lengths,  the 
correlation  coefficients  ranged  from  0.739  for  the  Experiment  Station 
Annual  Variety  Series  of  19U7  to  0.398  for  the  group  of  cottons  classified 
as  1-1/16  inches  in  staple  length. 

Of  the  5 varieties  studied  separately,  the  highest  degree  of  corre- 
lation between  the  6 fiber  properties  and  number  of  neps  per  100  square 
inches  was  shown  by  the  Coker  100  (all  strains)  group  of  cottons  ^vith  an 
R vcLlue  of  0.539;  and  the  lowest  by  the  Acala  1517  ^5^)0  of  cotton  with 
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an R value  O.UOl,  The  latter  finding  is  of  more  particular  interest  be- 
cause of  the  fact  that  the  mean  number  of  neps  per  100  square  inches  of 
card  web  was  2U*8  for  the  group  of  cottons  representing  the  Acala  151? 
type,  as  contrasted  with  9.5  for  the  Rowden  variety  (all  strains)  and 
Yrith  17.2,  17. and  17.1  for  the  other  respective  varieties,  namely, 

Coker  100  (all  strains),  Stoneville  2B,  and  Deltapine  ll|, 

IVhen  the  cottons  vrere  analyzed  by  individual  staple  lengths,  the 
highest  degree  of  correlation  between  the  six  fiber  properties  and  number 
of  neps  per  100  square  inches  of  card  web  was  found  with  the  l5/l6-inch 
groip  of  cottons,  the  R value  being  0.675,  followed  closely  by  that  of 
0,652  for  the  31/32-inch  group  of  cottons.  Ihe  lowest  degree  of  correla- 
tion between  these  variables  was  obtained  with  the  cottons  representing 
I-I/I6  inches  and  1-1/32  inches  in  staple  length,  the  respective  R values 
being  0.398  and  0.ij59.  Although  some  fluctuations  occurred  in  the  re- 
sults with  the  various  staple-length  groijpings  of  cotton  and  although 
no  outstanding  or  iidiolly  consistent  trend  appeared  in  them,  there  was  a 
tendency  for  the  degree  of  correlation  between  the  six  fiber  properties 
and  number  of  neps  per  100  square  inches  of  card  web  to  decrease  with 
the  increase  in  staple  length  of  the  cotton. 

Uie  correlation  results  obtained  from  the  cottons,  groijped  by 
pairs  of  adjacent  staple  lengths,  were  in  general  line  with  those  cited 
for  the  individual  staple-length  groupings. 

EXTENT  OF  VARIANCE  IN  NUl-BER  OF  NEPS  IN  CARD  V/EB  EXPLAIlyTED  BI  SIX  I 

FIBER  PROPERTIES 

Ihe  percentage  of  total  variance  in  number  of  neps  per  100  square 
inches  of  card  web  explainable  by  the  six  elements  of  cotton  quality  is 
shcfwn,  for  the  different  groupings  of  cotton,  by  the  values  listed  in 
table  h for  the  coefficients  of  determination  (r2)  multiplied  by  100. 

For  the  over-all  series  of  828  cottons,  29.3  percent  of  the  var- 
iance in  the  number  of  neps  per  100  square  inches  of  card  web  is  explained 
by  the  6 factors  of  cotton  quality,  Ihe  values,  however,  ranged  from  a 
high  of  5U.6  percent  for  the  19i;7  Annual  Variety  Series  of  cottons  to  a 
low  of  15.8  percent  for  the  group  of  cottons  classified  as  I-I/I6  inches 
in  staple  length. 

For  the  five  respective  varieties,  the  extent  of  variance  in  number 
of  neps  per  100  square  inches  of  card  web  explainable  by  the  six  fiber 
properties  ranged  from  29,1  percent  for  Coker  100  (all  strains)  to  16,1 
percent  for  the  Acala  1517  type  of  cotton,  Ihe  other  three  varieties 
were  intermediate  in  this  respect,  the  values  extending  from  26,9  per- 
cent to  19,1  percent. 
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In  the  case  of  the  staple-length  groupings,  the  extent  of  vari- 
ance in  number  of  neps  per  100  square  inches  of  card  web  accounted  for 
by  the  six  fiber  properties  was  percent  for  the  7/8-inch  cottons 
and  it  fluctuated  to  23.9  percent  for  the  cottons  of  1-3/32  inches  in 
staple  length.  Ihis  is  a difference  of  approximately  12  percent  be- 
tween the  shortest  and  longest  groups  of  cotton  studied. 

Bie  largest  extent  of  variance  in  nep  count  of  card  web  explainable 
by  the  fiber  properties  in  the  staple  length  series  was  observed  with 
l5/l6-inch  cottons  (U5#6  percent)  and  the  least  extent  with  the  cottons 
of  I-I/16  inches  15.8  percent).  Ihis  is  a difference  of  approximately 
30  percent. 

Ihe  extent  of  variance  in  nep  count  of  card  web  explainable  by  the 
six  fiber  properties  is  noticeably  larger  for  the  groups  of  cotton  shorter 
than  1 inch  in  staple  length  than  it  is  for  the  cottons  longer  than  1 inch. 
■yThat  the  precise  explanation  is  for  this  difference  in  level  of  such  rela- 
tionship findings  is  not  known  at  present. 

For  the  groipings  of  cotton  by  pairs  of  adjacent  staple  lengths, 
the  variance  in  the  number  of  neps  per  100  square  inches  of  card  web  ex- 
plained by  the  six  factors  extended  from  33.9  percent  for  the  7/8-inch 
and  29/32-inch  cottons  to  I6.O  percent  for  the  l-l/l<^i^cJ^  1-3/32- 
inch  cottons.  Ihe  largest  value,  however,  was  k5*k  percent  with  the 
l5/l6-inch  and  3l/3 2-inch  cottons.  Ihe  over-all  range  in  values  for 
this  series,  therefore,  is  nearly  30  percent. 

PRECISION  IN  ESTIMATES  OF  NUMBER  OF  NEPS  IN  CARD  ^TEB  ON  IHE  BASIS  OF 

SIX  FIBER  PROPERTIES 

Ihe  standard  errors  of  nep-count  estimate  (^,  as  obtained  on  the 
basis  of  the  six  elements  of  cotton  quality  considered,  are  shown  in 
table  1;.  Values  also  are  listed  in  this  table  for  the  mean  number  of 
neps  per  100  square  inches  of  card  web,  as  well  as  the  associated  standard 
deviation,  maximum,  minimum,  and  range,  values  actually  observed  for  each 
group  of  samples.  The  standard  error  values  indicate  the  range  within 
which  the  actual  number  of  neps  per  100  square  inches  of  card  web  would 
be  expected  to  occur,  in  two- thirds  of  the  cases,  with  respect  to  the 
estimate. 

The  standard  error  of  estimate  for  number  of  neps  per  100  square 
inches  of  card  web  is  + 9.5  for  the  over-all  series  of  828  cottons, 
ranging  from  +3.4  to  + 14.6  with  the  various  groupings  studied.  Ihis 
is  a difference  of  ll.*?.  On  the  basis  of  the  mesn  number  of  neps  per 
100  square  inches  of  card  web  for  the  respective  groups  of  samples,  the 
standard  error  of  estimate  for  nep  count  in  card  web  was  calculated  to 
be  + 57 .6  percent  for  the  over-all  series  of  cottons  and  ranged  fr(xn 
+ 2T.8  percent  to  + 78.4  percent  for  the  different  groups  of  sanples. 

Ihis  is  a difference  of  56.6  percent. 
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The  precision  of  estimate  for  nep  count  in  card  web,  on  the  average, 
was  better  for  the  cottons  coining  from  the  selected  cotton  improvement 
groups  than  from  the  Experiment  Station  Annual  Variety  series.  Tne  ^ 
values  for  the  three  series  of  the  former  averaged  + 5.5  as  conpared  with 
+ 9.3  for  the  latter.  !Ihe  mean  number  of  neps  occurring  per  100  square 
inches  of  card  web  was  approximately  the  same  for  all  six  groups  of  cot- 
tons, stratified  by  crop  year  and  series.  Variation  in  the  number  of 
neps  in  the  individual  cottons  in  the  selected  cotton  inprovement  groups 
was  relatively  uniform,  as  shown  by  the  conparatively  small,  and  con- 
sistent values  of  + 5#9,  + 8.3,  and  + for  their  respective  standard 
deviations.  The  individual  cottons  representing  the  three  Experiment 
Station  Annual  Variety  series,  however,  were  more  variable  in  number  of 
neps  per  100  square  inches  of  card  y/eb,  as  revealed  by  the  larger  and  ’ 
more  inconsistent  values  of  + 7®1,  + 10.1,  and  + 21.5  for  their  re- 
spective standard  deviationsT  ~ 

Of  the  varieties  studied  separately,  the  sanples  of  Rowden  cot- 
ton showed  - by  far  - the  smallest  mean  number  of  neps  occurring  per  100 
square  inches  of  card  web  (9«5)  and  the  smallest  standard  error  of  esti- 
mate for  nep  count  in  card  web  (+  3»6).  Acala  I5l7  type  of  cotton  fur- 
nished the  largest  mean  number  o7  neps  per  100  square  inches  of  card 
web  (2i|.8),  of  the  varieties  analyzed  individually , and  the  largest 
standard  error  of  estimate  with  respect  to  such  nep  count  (+  9 •3)*  The 
other  three  varieties,  namely,  Coker  100,  Stoneville  2B,  ani?  Deltapine 
Ih  were  intermediate  between  these  extremes,  as  regards  both  the  mean 
number  of  neps  actually  occurring  per  100  square  inches  of  card  web  and 
the  precision  of  estimate  for  neps  in  that  unit  area  of  card  web. 

As  regards  the  variability  in  nep  count  of  card  web  for  the  total 
number  of  sanples  of  each  variety  studied  separately,  the  Rowden  variety 
was  the  most  uniform,  with  a standard  deviation  of  + 3*9,  and  Acala  1517 
type  of  cotton  was  the  most  variable,  with  a standard  deviation  of 
+ 10,0.  The  standard  deviations  of  the  other  three  varieties  were  inr- 
Termediate  and  in  close  agreement. 

■'J/hat  has  been  said  previously  for  the  varietal  precision  of  esti- 
mate with  respect  to  number  of  neps  per  iJOO  square  inches  of  card  v;eb, 
as  based  on  the  six  elements  of  raw  cotton  quility  considered,  was 
reported  in  terms  of  absolute  standard  errors  of  estimate  (S)  for  the 
respective  varieties.  However,  when  such  absolute  standard  errors  of 
estimate  y/ere  converted  to  a percentage  of  the  mean  number  of  neps 
actually  occurring  per  100  square  inches  of  card  web  for  the  respective 
varieties,  the  varietal  manifestations  in  this  respect  assumed  a some- 
what different  order.  That  is,  on  the  basis  of  relative  standard  errors 
of  estimate  of  nep  count  in  card  web,  the  most  precise  estimate  (+  33*5 
percent)  was  obtained  with  the  cottons  representing  the  Deltapine“TLl; 
variety  and  the  least  precise  (+  1^3.1  percent)  was  obtained  with  the 
Stoneville  2B  variety.  The  other  three  varieties  showed  approximately 
the  same  inte mediate  relative  standard  errors  of  estimate,  the  values 
being  + 36,5  percent  for  all  strains  of  the  Coker  100  cotton  tested, 

+ 37#irp®rcent  for  the  lots  of  Acala  1517  type  of  cotton  included,  and 
+ 37.8  percent  for  all  strains  of  the  Rowden  variety  considered. 
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With  respect  to  the  CToups  of  cotton  studied  TDjy  individual  staple 
length  from  7/8  inch  to  1-3/32  inches  and  by  combination  of  paired 
adjacent  staple  lengths  over  this  range,  the  findings  shoTTed  no  out- 
standing trends  with  staple  length  as  regards  absolute  and  relative 
standard  errors  of  estimate  for  nep  count  in  card  v?eb,  mean  number  of 
neps  actually  occurring  per  100  square  inches  of  card  web,  and  standard 
deviation  for  the  frequency  in  occurrence  of  neps  in  caixi  web.  An 
occasional  tendency  in  certain  of  these  respects  was  noted  but  these 
were  too  small  and  inconsistent  to  justify  their  being  credited  with 
any  particular  significance* 

NET  IMPORmNGE  OF  THE  RESPECTIVE  FIBER  PROPERTIES  TO  NUMBER  OF  NEPS  IN 

CARD  WEB 

5ie  relative  net  effect  of  each  of  the  six  separate  elements  of 
cotton  quality  on  the  number  of  neps  per  100  square  inches  of  card  web, 
together  with  their  comparative  ranks  of  importance  to  such,  are  sho?m 
ty  the  beta  coefficients,  listed  by  series  and  crop  year,  in  table  5; 
ty  variety,  in  table  65  by  staple  length,  in  table  and  by  combina- 
tion of  staple  lengths,  in  table  8.  As  the  tabulations  are  self-ex- 
planatory, only  a few  general  conparisons  and  specific  ccanments  will  be 
made* 


It  will  be  noted  from  table  5 that,  for  the  entire  series  of  828 
cottons,  all  the  factors  of  raw-cotton  quality  considered  made  a sta- 
tistically significant  net  contribution  to  the  number  of  neps  in  card 
web,  except  fiber  fineness  (weight  per  inch)  • Their  effects  were  com- 
parative3y  small  but  ipper  half  mean  length  ranked  first  in  inportance 
to  nep  count;  grade  index,  second;  and  fiber  strength,  third.  Per- 
centage of  mature  fibers  and  length  uniformity  ratio  barely  produced 
statistically  significant  effects,  ranking  fifth  and  sixth  in  importance, 
respectively. 

"By  series  and  crop  year.  For  the  various  groups  of  cotton  re- 
ported in  table  5,  each  fiber  property  except  fiber  strength,  ranked 
first  in  net  inportance  to  neps  per  100  square  inches  of  card  web,  at 
least  once  and  sometimes  twice. 

ly  variety.  For  the  varieties  studied  separately  and  reported 
in  table  6,  three  fiber  properties  proved  statistically  significant  to 
the  number  of  neps  per  100  square  inches  of  card  web  in  the  case  of  the 
Coker  100  group  of  cottons.  Ranked  in  order  of  their  inportance,  they 
were  fiber  fineness,  grade  index,  and  percentage  of  mature  fibers. 

For  the  Deltapine  ll;  cottons,  only  grade  index  was  statistically 
significant  with  respect  to  the  number  of  neps  in  card  web  and  it 
occipied  the  first  rank  of  importance.  Ihe  other  five  fiber  properties 
proved  definitely  insignificant. 
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V/ith  the  other  three  varieties,  namely,  Stoneville  2B,  Rowden, 
and  Acala  1517,  none  of  the  six  fiber  properties  caused  a statistically 
significant  net  effect  on  the  number  of  neps  occurring  per  IDO  square 
inches  of  card  web.  Although  some  of  the  beta  coefficients  were 
relatively  large,  their  associated  standard  errors  were  so  large  as  to 
make  the  beta  values  statistically  insignificant  in  that  they  wei^  less 
than  three  times  their  respective  standard  errors. 

Ey  staple  length.  When  the  cottons  irere  studied  by  eight  indi- 
vidual staple-length  designations , the  results  of  which  are  shown  in 
table  7,  only  three  groups  showed  as  much  as  one  fiber  property  to  be 
statistically  significant  to  the  number  of  neps  in  the  cai^  web.  Length 
uniformity  ratio  ranked  first  in  importance  to  nep  count  in  the  case  of 
the  7/8-inch  cottons,  and  fiber  weight  fineness  stood  first  for  the  two 
groups  of  cottons  classified  as  1-1/32  inches  and  I-I/I6  inches,  re- 
spectively. 

By  combination  of  staple  lengths.  Analyses  made  on  the  cottons 
grouped  by  two  or  three  adjacent  staple-length  designations  generally 
showed  more  fiber  properties  to  possess  statistical  significance  with 
respect  to  the  number  of  neps  per  100  square  inches  of  card  web  than  was 
the  case  with  the  individual  staple-length  groupings.  According  to  the 
results  reported  in  table  8,  the  following  is  the  rank  of  net  inportance 
of  the  statistically  significant  fiber  properties  to  nep  count  in  card 
web: 

7/8-inch  and  29/32-inch  cottons  - Length  uniformity  ratio. 

15/16-inch  and  31/32-inch  cottons  - Maturity,  grade  index. 

1-inch  and  l-l/32-inch  cottons  - Jlber  weight  fineness,  grade  index. 

l-l/l6-inch  and  1-3/32-inch  cottons  - Fiber  weight  fineness. 

31/32,  1,  and  I-I/3 2-inch  cottons  - Fiber  weight  fineness,  grade  index. 

Ihe  findings  reported  above  and  in  table  8 for  conbinations  of  staple 
length  probably  possess  more  significance  to  nep  count  in  card  web,  from 
the  standpoint  of  raw  stock  used  in  practical  processing  in  commercial 
textile  mills,  than  do  those  cited  previously  in  the  text  and  in  table  7 
for  individual  staple  lengths.  It  is  coinnon  knowledge,  for  example,  that 
the  mixes  of  cotton  used  in  most  mills  generally  include  two  or  more 
adjacent  staple  lengths  in  various  proportions;  even  when  a blend  is 
selected  to  represent  only  one  staple-length  designation,  the  best  of 
cotton  classing  permits  a staple-length  range  of  the  order  used  in  these 
analyses. 

General.  Ey  way  of  summary  of  the  findings  from  the  26  analyses  of 
as  many  groups  of  cotton  and  from  those  cases  in  which  the  fiber  property 
had  a statistically  significant  effect  on  the  number  of  neps  per  10.0 
square  inches  of  card  web,  the  various  fiber  properties,  ranked  in  order 
of  relative  net  inportance,  are  as  follows: 
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l^per  half  mean  length: 
Grade  index; 

Fiber  strength: 

Fiber  fineness: 

Percentage  of  mature  fibers; 

Length  uniformity  ratio; 


First  in  1 case,  second  in  1 case. 

First  in  2 cases,  second  in  6 cases, 
and  third  in  1 case. 

Second  in  1 case,  third  in  2 cases, 
and  fourth  in  1 case. 

First  in  8 cases  and  second  in 
1 case. 

First  in  3 cases,  third  in  1 case, 
fourth  in  1 case,  and  fifth  in 
1 case. 

First  in  3 cases,  third  in  1 case, 
and  sixth  in  1 case. 


It  is  believed  that  percentage  of  mature  fibers  and  length  uniformity 
ratio,  as  fiber  properties  per  se,  actually  have  more  effect  on  the  number 
of  neps  per  100  square  inches  of  card  web  than  the  reported  findings  from 
this  study  would  indicate.  The  basis  for  the  position  ex|:)ressed  is  ex- 
plained in  the  chapter  entitled  ”Some  Considerations  for  Possible  Irnprove- 
ment  in  Evaluations  of  Nep  Relationships.” 

GROSS  BiPORTANCE  OF  THE  RESPECTIVE  FIBER  PROPERTESS  TO  NUMBER  OF 

NEPS  IN  CARD  Y/EB 

Ihe  relative  gross  effects  of  the  six  separate  elements  of  cotton 
quality  on  the  number  of  neps  per  100  square  inches  of  card  web,  together 
with  their  comparative  ranks  of  inportance  to  those  dependent  variables, 
are  shown  by  the  r and  r2  values  listed  by  series  and  year  in  table  9,  ty 
variety  in  table  10,  by  staple  length  in  table  11,  and  by  combination  of 
staple  lengths  in  table  12. 

All  the  values  shown  in  tables  9 to  12  were  obtained  from  sinple 
correlation  analyses;  that  is,  when  only  one  element  of  cotton  quality  at 
a time  is  correlated  with  neps  in  card  web.  Ihe  coefficients  of  simple 
correlation,  therefore,  disregard  the  interrelationships  occurring  be- 
tween the  fiber  properties,  whereas  the  beta  coefficients  take  them  into 
account.  Ihese  finings  relating  to  relative  gross  importance  are  of 
interest  in  connection  with  the  respective  beta  coefficients  previously 
reported  for  the  net  importance  of  these  fiber  properties  on  nep  count 
in  card  web. 

For  the  entire  series  of  828  cottons,  as  shown  in  table  9,  all 
six  elements  of  raw  cotton  quality  made  a statistically  significant  gross 
contribution  to  the  number  of  neps  in  card  web.  Iheir  rank  :f  inportance 
were  fiber  fineness,  upper  half  mean  length,  uniformity  ratio,  percentage 
of  mature  fibers,  grade  index,  and  fiber  strength, 

ty  series  and  crop  year.  For  the  various  cottons  analyzed  by  the 
groupings  reported  in  table  9,  the  fiber  properties  varied  in  their  gross 
inportance  to  the  number  of  neps  per  100  square  inches  of  card  web.  All 
the  factors  studied,  except  upper  half  mean  length  and  fiber  strength, 
ranked  first  in  inportance  one  or  more  times. 
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variety,  The  results  obtained  from  simple  correlation  analyses 
for  the  five  varieties  analyzed  separately  are  shown  in  table  10.  For 
two  of  the  varieties,  three  fiber  properties  made  a statistically  signif- 
icant gross  contribution  to  the  number  of  neps  per  100  square  inches  of 
card  web.  For  the  Stoneville  2B  cottons,  percentage  of  mature  fibers, 
fiber  fineness,  and  grade  were  the  order  of  rank.  For  the  Deltapine  lU, 
they  were  grade  index,  percentage  of  mature  fibers,  and  fiber  fineness. 

For  two  of  the  varieties,  only  one  fiber  property  was  found  to 
make  a statistically  significant  gross  contribution  to  nep  count  in  card 
web.  This  fiber  property  was  grade  index  for  the  Coker  100  cottons  and 
fiber  fineness  for  the  Rowden  cottons. 

For  the  Acala  1517  cotton,  none  of  the  six  fiber  properties  caused 
a statistically  significant  gross  effect  on  nep  count  in  card  web. 

staple  length.  Results  from  sample  coirelation  analyses  on  the 
c ot  tons'  rep  re  sen  ting  e ight  staple  length  groupings  are  shown  in  table  11, 

For  two  of  the  gro\ps,  only  one  fiber  property  showed  a statistically 
significant  gross  effect  on  the  number  of  neps  per  100  square  inches  of 
card  web,  namely,  length  uniformity  ratio  with  the  7/8-inch  cottons  and 
fiber  fineness  with  the  l-l/32-inch  cotton.  In  the  case  of  1-3/32-inch 
cottons,  two  fiber  properties  appeared  significant  in  this  respect,  the 
order  of  rank  being  fiber  fineness  and  fiber  strength. 

For  each  of  the  other  five  groups  of  sanples  (29/32  inch,  15/16  inch, 
31/32  inch,  1 inch,  and  I-I/I6  inches) , three  liber  properties  showed  a 
significant  effect  in  this  connection.  Although  the  order  of  rank  fluc- 
tuated somewhat  for  these  groups  of  cotton,  the  three  most  important 
fiber  properties  generally  were  fiber  fineness,  length  uniformity  ratio, 
and  percentage  of  mature  fibers.  Hovrever,  with  two  of  the  staple-length 
groupings  ( 1 inch,  I-I/I6  inches),  grade  index  occurred  among  the  tliree 
most  important  fiber  properties. 

In  this  connection,  it  is  of  interest  to  note  that  length  uniformity 
ratio  was  the  first  factor  of  gross  importance  to  nep  count  in  card  web 
for  four  of  the  five  shortest  length  groupings  of  cotton,  namely,  7/8 
inch,  29/32  inch,  15/16  inch,  and  1 inch.  Fiber  fineness,  on  the  other 
hand,  was  the  most  important  property  for  the  three  longest  groups,  namely, 
I-I/32  inches,  l-l/l^  inches,  and  1-3/32  inches, 

ty  combination  of  staple  lengths.  Results  obtained  from  simple 
correlation  analyses  for  the  ?ive  combinations  of  adjacent  staple-length 
groupings  of  cotton,  are  listed  in  table  12,  The  findings  follow  more 
or  less  in  line  with  those  reported  previously  for  the  individual  staple 
length  groupings  of  samples.  Grade  index,  hovrever,  proved  to  be  a 
factor  of  greater  inportance  to  nep  count  in  card  web  for  the  gro\:pings 
of  cottons  by  combination  of  staple  lengths  than  by  separate  staple 
lengths. 
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A larger  number  of  statistically  significant  cases  generally 
occurred  per  length  group  of  cotton  with  the  six  factors  in  relation  to 
nep  count  in  card  web  on  the  basis  of  gross  effects  than  on  the  basis 
of  net  effects.  Ihe  averages  were  couputed  to  be  2.i|.  and  3.3,  re- 
spectively. 

General.  The  gross  effects  on  neps  per  100  square  inches  of  card 
web  reported  for  the  six  elements  of  cotton  quality  are  what  might  be 
expected,  on  the  basis  of  the  net  effects  indicated  for  them  by  the  beta 
coefficients  previously  shown,  and  that  the  coefficients  of  siiiple  cor- 
relation disregard  the  interrelationships  occurring  betv/een  the  fiber 
properties,  whereas  the  beta  coefficients  take  them  into  account. 

As  stated  in  the  previous  chapter,  it  is  possible  that  the  per- 
centage of  mature  fibers  and  the  length  uniformity  ratio,'  as  fiber  prop- 
erties per  se,  probably  have  more  effect  on  number  of  neps  per  100  square 
inches  of  card  web  than  the  reported  results  from  this  study  would  inr- 
dicate«  Ihis  subject  is  considered  further  in  the  chapter  entitled 
"Some  Considerations  for  Possible  Improvement  in  Evaluations  of  Nep  Re- 
lationships.” 

DIRECTION  OF  CONTRIBUTION  OF  THE  RESPECTIVE  FIBER  PROPERTIES  TO  NIU^R 

OF  NEPS  IN  CARD  WB 

A comparison  of  the  signs  attached  to  the  beta  coefficients  ob- 
tained for  the  various  analyses,  by  various  groupings  of  cotton,  is  of 
interest.  Ihis  summary  is  based  on  the  values  and  signs  listed  in 
tables  6,  7,  and  8. 

Upper  half  mean  length.  Of  the  total  26  cases,  13  of  the  beta 
coefficienis  possessed  a positive  sign  and  13,  a negative  one.  Only  two 
of  the  beta  coefficients,  however,  were  statistically  significant.  Both 
of  these  carried  a positive  sign,  meaning  that  the  longer  the  cotton  the 
larger  was  the  number  of  neps  per  100  square  inches  of  card  web,  and  vice 
versa. 

The  beta  coefficients  for  upper  half  mean  length  in  relation  to 
nep  count  in  card  weh  were  statistically  insignificant  in  2k  cases.  A 
plus  sign  was  attached  to  11  of  these  and  a negative  sign  to  13*  How- 
ever, as  the  values  of  the  beta  coefficients  concerned  are  statistically 
insignificant  on  the  basis  of  their  respective  standard  errors,  it  seems 
reasonable  to  conclude  that  such  variation  in  their  signs  also  is  Ydthout 
any  particular  significance  or  meaning. 

Grade  index.  All  26  beta  coefficients  pertaining  to  this  factor 
possessed  a negative  sign,  meaning  that  the  higher  the  grade  the  smaller 
was  the  nep  count  in  card  web,  and  vice  versa.  This  finding,  supported 
by  such  consistent  evidence,  is  of  considerable  practical  significance 
to  the  universal  grade  standards  for  cotton,  as  prepared  by  the  U.  S. 
Department  of  Agriculture  and  against  which  the  sanples  of  this  stu<^  were 
classified. 
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Ihe  beta  coefficients  for  grade  index  in  this  connection  were  sta- 
tistically significant  in  9 cases  and  statistically  insignificant  in  1? 
instances. 

Fiber  strength.  As  regards  this  fiber  property,  17  of  the  beta 
coefficients  were  identified  by  a positive  sign  and  9 by  a negative  one. 
Only  k of  the  cases,  however,  were  statistically  significant — 3 being 
positive  and  1 negative.  Iherefore,  on  the  basis  of  the  majority  of 
the  statistically  significant  beta  coefficients  obtained  with  these 
groupings  of  cotton,  the  higher  the  tensile  strength  of  the  fibers  the 
larger  was  the  number  of  neps  per.  100  square  inches  of  card  web.  In 
the  case  of  one  of  the  statistically  significant  beta  coefficients,  how- 
ever, the  reverse  was  true. 

Ihe  finding  of  a positive  relationship  between  fiber  strength  and 
nep  count  in  card  web  for  three  out  of  the  four  statistically  significant 
cases  may  come  as  a surprise  to  many  readers  of  this  report,  as  in  the 
past  a negative  relationship  between  those  two  variables  generally  has 
been  thought  to  be  the  case.  Within  the  range  of  strength  for  these 
cottons,  it  may  be  that  the  relatively  weak  fibers  breadc  instead  of 
nepping,  whereas  the  stronger  fibers  withstand  the  pull  into  knots  and 
remain  as  neps.  Ihere  may  be,  of  course,  an  incidental  association  be- 
tween fiber  strength  and  nep  count  in  card  web,  although  with  little  or 
no  cause-and-effect  relationship.  Or,  there  may  be  an  appreciable  corre- 
lation between  fiber  strength  and  some  other  fiber  property  or  condition 
not  included  in  these  analyses  but  which  is  a factor  of  importance  to  the 
mirnber  of  neps  per  100  square  inches  pf  card  web. 

i 

Ihe  remaining  22  beta  coefficients  evaluating  the  effect  of  fiber 
strength  on  nep  count  in  card  web  are  statistically  insignificant.  Of 
these,  ll;  carry  a positive  sign  and,  8 a negative  one.  Fluctuations  in 
signs  for  these  statistically  insignificant  beta  coefficients,  as  pre- 
viously explained,  are  considered  to  be  without  meaning  and  their  occur- 
rence is  not  surprising. 

Fiber  fineness  (weight  per  Of  the  26  cases,  fiber  fineness 

caused  a statistica.lly  significant  effect  on  nep  count  in  card  web  8 
times  and  7 of  these  cases  carried  a negative  sign.  Ihe  latter  fact  in- 
dicates that,  in  all  cases  except  one,  the  coarser  the  fiber  the  smaller 
was  the  number  of  neps  per  100  square  inches  of  card  web  and,  conversely, 
the  finer  the  fiber  the  larger  was  the  nep  count  in  card  v/eb.  , 

In  one  group,  the  Coker  100  cottons  (all  strains),  it  was  found 
that  fiber  fineness  exerted  a positive  effect  on  nep  count  in  card  web; 
that  is,  the  coarser  the  fiber  was  the  larger  was  the  number  of  neps. 

What  the  explanation  is  for  this  apparent  reversal  or  inconsistency  is 
not  readily  evident.  Variations  of  fiber  v^-eight  per  inch,  when  the 
samples  are  analyzed  by  varietal  groxpings,  generally  are  induced  by 
gro^vth  or  environmental,  conditions.  But,  inasmuch  as  in  this  group  of 
samples  several  strains  of  the  Coker  100  variety  were  represented,  some 
of  the  variations  of  fiber  v/^eight  per  inch  may  be  of  a varietal  or 
genetic  nature. 
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Ihe  remaining  18  beta  coefficients  for  fiber  fineness  in  relation 
to  nep  count  in  card  web  were  found  to  be  statistically  insignificant  and 
16  of  these  indicated  a negative  relationship  for  the  two  variables 
concerns  d« 

Percentage  of  mature  fibers^  In  6 cases  out  of  the  total  26,  per- 
centage  of  matiire  fibers  produced,  a statistically  significant  effect  on 
neps  per  100  square  inches  of  card  web  and  the  relationship  was  negative 
in  all  of  these,  That  is,  the  larger  the  percentage  of  mature  fibers  in 
cotton  the  smaller  was  the  nep  count  in  card  web,  and  vice  versa,  Ihe 
other  20  beta  coefficients  were  statistically  insignificant  and  lii  of 
these  indicated  a negative  relationship. 

Fiber  length  uniformity  ratio.  Of  the  26  beta  coefficients 
evaluating  the  net  effect  of  length  uniformity  ratio  on  nep  count  in 
card  web,  5 of  these  were  statistically  significant  and  all  carried  a 
negative  sign,  Ihus,  in  all  of  the  statistically  significant  cases,  the 
more  uniform  the  fiber  lengths  in  a cotton  the  smaller  was  the  number  of 
neps  per  100  square  inches  of  card  web,  and  vice  versa.  !0ie  remaining 
21  beta  coefficients  were  statistically  insignificant,  13  of  them  being 
negative  and  8 positive, 

EQUATION  FOR  SSTIMAUNG  TSS  NUMBER  OF  NEPS  IN  CARD  T/EB 


The  multiple  regression  equation  representing  the  entire  series 
of  828  cottons  and  shelving  the  relationship  between  number  of  neps  per 
100  square  inches  of  card  web  and  the  6 collective  fiber  properties, 
and  the  pertinent  statistical  values  obtained,  are  as  follows; 


X70  = +76.1a-.lt31X8g+31.1)01Xi7-.U72Xxo 
-2.690Xjj-.276X35+. 260X33 


R r2  S 

0,51a  0.293  + 9.5 


Where: 


number  of  neps  per  100  square  inches  of  card  web 

grade  index  of  cotton 

upper  half  mean  length,  in  inches 

uniformity  ratio,  expressed  as  an  index 

fiber  weight  per  inch,  in  micrograms 

percentage  of  mature  fibers 

fiber  strength  (Pressley),  in  1,000  pounds  per  square  inch 
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ILLUSmTION  OF  CALCULATIONS  NECESSARY  FOR  ESTIMATING  NUMBER  OF  NEPS 

IN  CARD  WEB 

The  method  used  for  estimating  the  number  of  neps  per  100  square 
inches  of  card  v/eb  by  the  over-all  general  equation  developed  for  the 
entire  series  of  cottons  is  here  illustrated  by  using  the  fiber  data 
for  the  same  cotton  that  served  as  the  basis  of  the  example  for  yarn 
appearance  in  publication  (I4I)  and  for  count-strength  product  in  publi- 
cation ( , 

Substitutions  are  made  in  the  equation  given  previously,  as 
follows: 

Xgg  = 100  grade  index  corresponding  to  Middling  (see  table  3) 

= 1«05,  \ipper  half  mean  length  by  f jJbrograph,  in  inches 

^19  “ '^'^9  uniformity  ratio  expressed  as  an  index 

X|^  = h*3,  fineness  of  fiber  in  micrograms  per  inch 

X3^  = 81,  percentage  of  mature  fibers 

X33  = 69,  tensile  strength  of  the  fiber  in  terms  of  1,000 

pounds  per  square  inch 


Constant  term  + 76,iil 

- ,1|31  X 100  = - i;3. 10 

+31.i|01  X 1.05  = + 32.97 

- .hl2  X 77  = - 36.3I1 

-2.690  X I1.3  = “ 11.57 

- .276  X 81  = - 22.36 

+ .260  X 69  = + 17. 9U 

Total  = +13.95 


Estimated  number  of  neps  per  100  square  inches  of  card  web...,  lU 


Actual  number  of  neps  per  100  square  inches  of  card  web 11 

Difference  between  estimated  and  actual  number  of  neps 3 


Thus,  Yfith  this  particular  cotton,  the  estimated  nep  count  in  card 
web  is  only  3 neps  per  100  square  inches  greater  than  the  actiial  number 
7/hich  did  occur. 

SOME  CONSIDERATIONS  FOR  POSSIBLE  IL^PROVEMEl'IT  IN  EVALUATIONS  OF  RELATION- 
SHIPS PERTAINING  TO  NEPS 

Although  the  statistical  values  and  discussions  presented  in  this 
paper  have  been  reported  as  referring  to  the  relationships  betvreen  nep  count 
per  unit  of  area  in  card  web  and  the  six  elements  of  cotton  quality  in- 
cluded, they  do  not  refer  to  such  per  se.  Rather,  the  results  refer  more 
particularly  to  the  relationships  between  the  measures  that  have  been  used 
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for  those  variables.  Hiis  qualification  alvtrays  must  be  borne  in  mind  when 
considering  the  results  of  this  study  and  others  of  this  series,  as  vrell 
as  those  from  all  other  investigations  bearing  on  the  relationships  of 
cotton  fiber  properties  to  performance  in  manufacturing  and  qualiiy  of 
manufactured  product. 

Curvilinear  relationships.  Bie  con5)aratively  low  correlation  values 
that  have  been  reported  to  occur  between  the  number  of  neps  per  100  square 
inches  in  card  web  and  the  various  elements  of  cotton  quality  used  in 
this  study  suggest  the  possibility  of  the  existence  of  curvilinear  rela- 
tions between  the  variables  involved.  Multiple  curvilinear  correlation 
analyses,  however,  have  been  applied  to  the  data  representing  the  entire 
series  of  828  cottons.  Ihe  findings  have  failed  to  show  aiy  higher  de- 
gree of  relationship  between  nep  count  in  the  card  web  and  the  6 factors 
of  cotton  quality  for  this  large  number  and  wide  range  of  cottons  than 
did  the  multiple  linear  analyses. 

Correlation  results  recently  obtained  by  Gulati  (8)  generally 
support  the  findings  of  the  study  referred  to  above.  Ey"”using  a series 
of  30  current  and  standard  Indian  cottons,  he  made  sinple  correlation 
analyses  on  data  representing  the  number  of  neps  per  yard  and  per  gram 
of  yarn  of  9 sizes,  ranging  from  6s  to  iiOs,  with  fiber  length  and  vrith 
a so-called  fiber  immature  con5)onent.  The  latter  is  the  product  of  the 
percentage  of  fibers  in  a saKple  longer  than  1 inch  multiplied  by  the 
percentage  of  immature  or  thin-walled  fibers  occurring  within  those 
length  groips. 

Gulati  developed  a linear  regression  equation  for  expressing  the 
relationship  between  yam-nep  number  and  his  fiber  immaturity  component. 

On  comparing  the  estimates  of  yam  neps  obtained  by  use  of  that  equation 
with  the  values  actually  observed,  he  found  a mean  deviation  of  Id  per- 
cent. As  this  deviation  was  too  much  and  as  plots  of  the  data  indicated 
that  their  distribution  was  not  entirely  linear,  Gulati  sought  a better 
average  line  fit  to  the  data  by  the  development  of  the  second  degree 
parabolic  equation.  Ihe  calculated  values  yielded  by  this  curvilinear 
equation,  however,  inp roved  the  yarn-nep  estimates  only  slightly  — to 
the  extent  that  the  mean  deviation  was  still  36  percent. 

Pearson  (1?)  made  extensive  studies  on  neps  in  6? 2 diplicate  lots 
of  22s  yam,  representing  16  varieties  of  upland  cotton  grown  at  8 loca- 
tions across  the  rainfall  part  of  the  American  Cotton  Belt  during  the 
three  crop  years  of  193?,  1936,  and  1937.  Through  covariance  analysis, 
sinple  correlation  coefficients  were  calculated  for  each  source  of 
variance  to  show  the  relations  of  the  number  of  neps  in  22s  yam  to  fiber 
upper  quartile  length  (sorter),  fiber  weight  per  inch,  auid  the  percentage 
of  thin-walled  fibers.  Beta  regression  and  miultiple-correlation  coeffi- 
cients also  were  calculated  for  variety,  stations,  and  years  taken  as  a 
whole.  No  reference  was  made  by  Pearson  in  her  report  (17)  to  any  possible 
curvilinear  relations  between  the  variables  involved,  so"Tt  may  be  assumed 
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that  she  observed  no  tendencies  or  indications  of  such  in  her  data*  Con- 
sidering the  large  number  and  wide  scope  of  cottons  used  in  this  study, 
as  ■well  as  the  •wide  range  of  varietal,  locational,  and  seasonal  effects 
which  her  da-ba  represented,  it  is  fel'b  -that  if  any  appreciable  curvi- 
linear relationships  or  tendencies  were  going  to  occur,  they  would  have 
done  so  in  this  instance. 

Nep  count  in  card  ■web.  With  respect  to  the  dependent  variable 
used  in  -this  ins^i*.ance,  namely,  number  of  neps  per  100  square  inches  of 
card  web,  it  is  recognized  "that  the  measure  for  this  variable  is  not 
perfect.  It  is,  however,  one  of  the  best  and  most  easily  obtained 
measures  available  for  ■fchis  fac'bor.  Obviously,  when  different  card  webs 
represent  a given  textile  processing  organization,  settings,  and  speeds, 
and  when  the  card  webs  are  identified  mth  card  slivers  of  the  same 
weight  specification  - as  in  this  study  and  report  - the  per-unit  area 
measure  used  for  the  frequency  of  neps  serves  ■well  for  couparative  pur- 
poses. It  should  be  pointed  out,  however,  that  this  nep-count  measure 
considers  a nep  a nep,  ■Jrtiether  it  is  large  or  small,  whether  grossly 
macroscopic  or  almost  microscopic  in  size,  and  irrespective  of  its 
shape,  density,  or  origin,  Therefore,  if  an  iaproved  and  more  adequa-be 
measure  for  nep  count  per  unit  of  area  or  per  unit  of  weight  in  card  web 
could  be  developed  and  used  in  such  statistical  analyses,  it  is  probable 
■bhat  better  correlation  results  would  be  obtained  than  here  reported. 

In  ■tliis  connection,  it  may  be  pointed  out  that  nep  counts  ex- 
pressed on  the  basis  of  100  square  inches  of  card  web  or  any  unit  per 
area  of  such  material  are  not  conparable  between  nn.lls  or  for  a given 
mill  unless  the  weight  of  ‘the  card  web  or  card  sliver  is  the  same.  For 
puiposes  of  coiEparison  under  such  conditions,  ■therefore,  it  is  necessary 
to  convert  values  from  number  of  neps  per  unit  of  area  in  card  web  to 
number  of  neps  per  unit  of  weight.  Some  mills  and  o-ther  laboratories 
weigh  the  selec^bed  sanple  of  card  web,  af-ber  counting,  and  express  ■their 
results  as  the  n\imber  of  neps  per  grain  or  per  gram.  Such  a method, 
however,  involves  the  ex^tra  and  ■tedious  operation  of  carefully  weighing 
■the  test  specimen  on  a sensitive  analytical  balance,  The  weighing  of 
such  small  quantities  of  ma^berial,  however,  is  subject  to  some  error, 
which  may  affect  -the  resul^ting  nep  count  per  grain  or  per  gram  appre- 
ciably, unless  all  handling  and  weighing  of  samples  are  done  ■vd.^th  the 
grea-best  possible  care. 

As  recently  shown  by  Bogden  (j^,  when  -the  weight  of  card  sliver 
is  known,  it  is  possible  and  simpler  ■bo  convert  mathematically  nep-count 
readings  per  unit  of  area  of  card  web  ■to  values  per  unit  of  weight.  In 
his  paper,  Bogdan  gave  equations  showing  the  relationship  between  the 
various  standard  methods  of  expressing  degrees  of  neppiness,  as  generally 
used  today,  and  included  a nomograph  which  grea'tly  expedites  the  con- 
version operations.  His  nomograph  also  provided  conversion  of  nep-count 
values  for  card  web  into  number  of  neps  per  100  yards  of  22s  yarn,  The 
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latter  conversion  assumes  no  further  change  in  the  number  of  neps  be- 
tween the  carding  and  spinning  processes.  Drafting  of  the  fibers  in 
various  textile  processes,  hoT/ever,  is  known  both  to  make  and  to  remove 
neps  from  running  stocks.  Therefore,  with  various  cottons  and  diverse 
processing  conditions,  the  final  net  number  of  neps  per  100  yaixis  of  a 
given  size  of  yarn  may  be  increased  or  decreased  somewhat,  or  remain 
approximately  the  same.  The  influence  of  carding,  combing,  and  drafting 
on  the  number  of  neps  per  unit  of  area  or  weight  in  various  products 
and  wastes  from  different  textile  machines  is  considered  further  in  the 
Discussion  chapter. 

Although  the  number  of  neps  per  100  square  inches  of  card  web  was 
used  as  the  dependent  variable  in  the  correlation  analyses  covered  in 
this  report,  better  statistical  values  than  here  reported  would  not  be 
expected  frcxn  using  nep  count  of  card  web  expressed  either  as  per  grain 
or  per  gram.  !Ihis  is  true  because  all  828  cottons  of  this  series  were 
processed  by  the  same  textile  machine  organization,  settings,  and  speeds 
and  by  the  fact  that  all  resulting  card  webs  and  card  slivers  repre- 
sented practically  the  same  respective  weights. 

Fiber  length  uniformity  ratio.  If  the  coefficient  of  fiber  length 
variability  ^sorter)  had  been  used  in  these  statistical  analyses  in  place 
of  the  uniformity  ratio  ( f ibrograph) , the  correlation  values  for  the  rela- 
tion of  nep  count  in  card  web  to  the  six  elements  of  cotton  quality, 
probably  would  have  been  larger  than  those  reported  here,  and  the  in>- 
portance  of  the  fiber  length-uniformity  factor  to  nep  count  probably 
would  have  been  found  to  be  greater.  Such  alternative  data,  however, 
were  not  available,  as  no  sorter  length  tests  were  made  on  these  samples 
of  cotton.  Limitations  in  -the  measure  of  uniformity-length  ratio  for 
such  correlation  purposes  and  the  need  for  a more  accurate  and  repre- 
sentative measure  of  the  fiber  length  distribution  actually  occurring  in 
a sanple  of  cotton  has  been  pointed  out  in  previous  reports  from  this 
series  (3W,  (^),  (i|l). 

Fiber  maturily  or  immaturity.  The  measure  used  for  evaluating 
and  expressii^  different  degrees  of  cotton  fiber  maturity  in  the  analyses 
covered  by  this  report  and  previous  ones  in  this  series  was  the  one  used 
in  these  laboratories  for  over  20  years  and  described  in  Cotton  Testing 
Service  (^)  and  in  ASTM  Standards  on  Textile  Materials  (2).  This  method, 
in  some  particulars,  is  a modification  of  the  so-called  cTegg  method 
which  was  developed  in  England  about  30  yeatrs  ago.  Both  the  original 
method  and  the  present  one,  which  is  modified,  require  swelling  of  the 
fibers  in  an  18  percent  sodium  hydroxide  solution  (NaOH)  merely  for  the 
purpose  of  enabling  the  operator  to  be  able  to  classiiy  the  fibers  more 
easily,  quickly,  and  positively,  according  to  various  degrees  of  fiber- 
wall  thickness,  maturity,  or  imnaturity,  than  otherwise  would  be  possible 
in  the  absence  of  such  chemical  treatment,  A more  or  less  arbitrary 
criterion,  however,  has  been  used  in  all  applications  of  this  method 
for  differentiating  between  the  various  categories  of  fiber  types  and 
for  determining  the  percentages  of  the  various  fiber-wall  types.  The 
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criterion  used  for  fiber  maturity  and  iroDiaturi'ty  ratings  in  the  tests 
and  analyses  covered  in  this  report,  was  as  foliows;  Fibers  having  a 
thickness  of  wall  equal  to  or  less  than  one-half  the  diameter  of  the 
lumen  were  classified  as  thin-walled  or  immature  fibers,  and  all  fibers 
having  a thickness  of  wall  greater  than  one-half  the  diameter  of  the 
lumen  were  classified  as  thick-walled  or  mature  fibers. 

Bius,  on  the  basis  of  this  criterion,  no  consideration  was  given 
to  variations  in  the  proportion  of  the  fiber  maturity  ratings  throughout 
the  various  length  groups  of  the  samples  or  to  variations  in  the  pro- 
portion of  intermediate  fiber-wall  types  that  occur  within  each  of  the 
two  broad  categories  defined.  Both  kinds  of  variation  in  fiber-wall 
types,  however,  occur  and  are  ever  present  when  any  large  number  and 
wide  range  of  cottons  are  involved,  as  in  this  study.  Moreover,  the 
criterion  used  in  this  instance  does  not  permit  a classification  and 
counting  of  the  fibers  of  tlie  more  extremely  thin-walled  types,  irre- 
spective of  length,  such  as  generally  are  found  in  greatest  abundance 
of  the  fiber  types  occurring  in  neps  and  conmonly  thought  to  be  the 
principal  fiber  type  causing  neps.  Nor  does  this  criterion  permit  a 
classification  and  counting  of  the  more  extremely  thin-walled  types 
occurring  only  within  the  longer  fiber  groups  of  a sairple,  such  as  fre- 
quently are  found  in  substantial  proportions  in  neps  and  considered  by 
many  to  be  the  more  particular  fiber  conponent  giving  rise  to  neps. 

In  the  light  of  the  foregoing,  therefore,  it  is  possible  for 
saiiples  having  the  same  over-all  percentage  of  thick-walled  fibers  to 
have  appreciable  variations  in  the  proportion  of  their  extremely  thin- 
walled  fibers  as  a whole  and  among  their  longer  fibers  in  particular. 
Likewise,  it  is  possible  for  samples  possessing  very  different  total 
percentages  of  thick-walled  fibers  to  have  the  same  percentage  of  ex- 
tremely thin-walled  fibers  as  a whole  or  among  the  longest  fibers. 

Such  variations  in  the  percentage  of  vezy  thin-walled  fibers,  vdiile  not 
expressable  by  the  measure  used  in  this'  study,  probably  influence  the 
formation  of  neps  and  the  resulting  nep  count.  Therefore,  if  a more 
comprehensive  measure  for  the  factor  of  fiber  maturity  than  the  over-all 
percentage  of  mature  fibers  had  been  used  in  these  analyses,  better 
correlation  results  probably  would  have  been  obtained,  and  the  importance 
of  the  contribution  of  fiber  maturity  or  immaturity  to  nep  count  likely 
would  have  been  found  greater  than  here  reported. 

The  point  of  view  expressed  above  is  supported  by  some  correlation 
results  along  this  line  which  Gulati  (8)  recent]y  repoii:ed  from  his  study 
of  30  current  and  standard  Indian  cottons.  He  found  that,  after  elimina- 
tion of  3 of  the  cottons,  the  number  of  neps  per  gram  or  per  yard  of 
yam  was  highly  correlated  with  the  immature  component  of  fibers  longer 
than  1 inch  (product  obtained  by  multiplying  the  percentage  of  fibers 
longer  than  1 inch  in  a sample  by  its  percentage  of  thin-walled  fibers 
among  such  fibers). 


» 2?  - 


More  particularly^  for  those  Indian  cottons,  Guilati  found  the  co- 
efficient of  sijiple  correlation  (T)  to  be  + 0,786  for  the  relationship 
betvreen  the  imnature  conponent  of  long  fibers  and  number  of  neps  per  yard 
of  yam,  l?yith  elimination  of  one  of  the  sazrples  from  ilie  series  (Cambodia), 
however,  the  simple  coefficient  of  correlation  for  the  two  variables 
mentioned  was  raised  to  + 0,893  for  the  29  remaining  cottons,  The  values 
reported  by  Gulati  are  larger  than  the  value  of  0,51il  reported  in  this 
paper  for  the  coefficient  of  multiple  correlation  representing  the 
entire  series  of  828  cottons,  when  the  number  of  neps  per  100  square 
inches  of  card  web  was  correlated  with  6 elements  of  raw  cotton  quality. 

Ihe  highest  value  obtained  in  the  present  study  was  0,739  for  the  117 
samples  rep i^sen ting  the  19ii7  J^eriment  Station  Annual  Variety  Series 
and  the  next  highest  R value  was  O,?!!;  for  the  78  sanples  representing 
the  first  picking  from  the  19 U6  selected  cotton  improvement  groups.  For 
the  25  subgroupings  of  saiiples  by  crop  year,  variety,  staple  length,  and 
pairs  of  adjacent  staple  lengths,  however,  the  ^ values  ranged  from  the 
maximum  cited  to  a minimum  of  0,398  for  the  160  samples  representing 
only  I-I/I6  inches  in  staple  length. 

Recently,  Calkins  (6)  described  a method  which  classifies  as  thin- 
walled  only  10  to  15  percent  of  the  fibers  in  nomal  American  upland 
cotton  instead  of  the  30  percent  usually  found  by  the  ASM  caustic-soda 
method  (2),  (30),  Calkins  concluded,  on  the  basis  of  his  studies  of  neps 
and  experience,  that  tliis  is  a more  reasonable  and  accurate  standard  for 
cotton  fiber  maturily  than  the  two-to-one  lumen  to  wall  ratio  called 
for  by  the  ASOM  method,  There  is  considerable  merit  in  the  proposal  by 
Calkins  but,  not  unlike  mary  suggestions  with  respect  to  the  measure- 
ment, evaluation,  and  standardization  of  cotton  fiber  properties  and 
other  elements  of  raw  cotton  quality,  it  may  be  that  his  method  of  ^- 
proach  somewhat  oversimplifies  the  problem.  That  is,  it  probably  will 
be  very  difficult,  if  not  inpossible,  to  find  ary  one  method  or  single 
criterion  for  fiber  maturity  that  will  serve  best  all  specialized  and 
practical  purposes.  For  example,  the  best  criterion  for  classifying  the 
various  types  in  cotton  sanples  with  respect  to  fiber  cell-wall  develop- 
ment, may  prove  to  be  one  thing  for  neps  proper;  another  thing  for  rough 
and  neppy  yams,  or  yarn  appearance  in  the  gray  state;  something  else 
for  appearance  of  yams  and  fabrics  in  the  dyed  or  finished  state;  some- 
thing else  for  yam  strength,  yam  elongation,  or  yarn  elasticity;  and 
still  something  else  for  comparing  and  evaluating  raw  cotton  samples  for 
purposes  of  cotton  breeding  and  inprovement,  commercial  marketing,  and 
general  utilization.  Some  ccxapromises,  therefore,  will  have  to  be  made 
when  adopting  ary  single  measure  for  rating  fiber  maturity  in  cotton 
samples. 

Moreover,  the  criterion  for  cotton  fiber  maturity  that  gives  the 
best  correlation  values  with  the  counted  number  of  neps  per  unit  of  length 
or  weight  of  yams  may  not  necessarily  give  the  best  correlation  values 
with  the  appearance  of  yams  and  fabrics  in  either  the  gray  or  dyed 
states,  as  viewed  visually.  That  is,  when  observations  and  evaluations 
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or  yarn  and  fabric  appearance  are  made  by  the  human  eye,  psychological 
factors  also  exert  their  influence.  More  particularly,  opportunities 
and  possibilities  for  fluctuations  and  differences  in  such  results  may 
occur  v^hen  the  preponderance  of  neps  present  in  yarns  and  fabrics  are 
exceedingly  small  or  rather  large  (generally,  the  smaller  the  neps  the 
more  they  escape  casual  observation  ty  the  eye,  although  often  the 
lai'ger  is  the  nep  count,  and  vice  versa);  when  the  neps  in  yam  and 
fabrics  are  caused  primarily  by  the  more-or-less  norraal  thin-walled 
fibers  from  the  seed  proper;  when  there  are  more  typically  matted  thin-- 
walled  fibers  from  large  motes  (aborted  or  immature  seeds)  or  from  bolls 
damaged  by  insect,  bacterial,  or  fungous  attack;  when  so-called  fuzz 
fibers  are  put  into  the  ginned  lint  by  ginning  the  seed  too  close;  when 
different  colors  of  dye  are  used  (the  presence  of  neps  being  more  con- 
spicuous in  yams  and  fabrics  vjith  some  colors  'than  others);  or  when 
certain  dyes  are  used  (some  have  a tendency  to  cover  up  neps  and  the 
matted  clumps  of  thin-r/alled  fibers,  while  others  penetrate  them  only 
moderately  or  penetrate  them  deeply) . Ihese  examples  illustrate  how  veiy 
complex  the  nep  problem  really  is;  hov/  difficult  it  is  to  make  proper 
evaluations  of  the  factors  causing  neps;  how  easy  it  is  to  oversimplify 
the  method  of  approach  adopted  for  experimentation  and  analysis;  and 
how  difficult  or  impossible  it  is  to  maJce  sound  generalizations  and 
broad  recommendations  on  tlie  basis  of  limited  data. 

In  193k,  Peirce  and  Lord  (^)  reported  a nevr  method  that  they  had 
developed  for  expressing  the  percentages  of  normal  fibers  and  so-called 
dead  or  extremely^’  thin-walled  fibers,  occurring  throughout  a sample  of  cot- 
ton, as  a single  measure.  These  investigators  called  their  moasure  the 
^to.turity  ratio”  because  of  the  manner  in  which  it  was  calculated  and  in 
order  to  distinguish  it  from  values  more  commonly  used  for  expressing 
the  percentage  of  matui'e  or  immature  fibers  in  a sample.  Several  dif- 
ferent modifications  and  refinements  of  this  measure  were  made  during  the 
course  of  its  development.  In  Lord’s  latest  paper  (12)  (see  footnote'  at 
bottom  of  page  136  of  his  paper)  he  stated:  ’’The  maturity  ratio  combijies 

the  percentage  of  normal  (n)  and  dead  (d)  fibers  into  a single  measure 
and  is  equal  to  (N  - D)/200  + 0.?0.”  This  maturity-ratio  measure  would 
seem  to  possess  considerable  merit  and  be  worthy  of  careful  attention. 

It  is  possible,  if  not  probable,  that  the  correlation  findings 
presented  in  this  r^po2rb  on  the  relations  of  nep  count  in  card  vreb  to 
fiber  properties  of  the  raw  cotton  would  have  been  improved  if  the  measure 
for  cotton  fiber  maturity  suggested  by  Calkins  (6),  or  the  one  used  in 
India  by  Gulati  (8),  or  the  one  developed  i.n  SngTand  by  Peirce  and  Lord 
(18)  had  been  appTied,  But,  in  the  absence  of  such  comparable  data,  it 
is  impossible  to  say  how  much.  \Vhat  is  needed  to  clarify  such  consider- 
ations, therefore,  is  the  development  of  a proper  foundation  of  com- 
parative data  adequate  for  correlation  purposes;  that  is,  the  conduct 
of  some  specially  designed  tests  and  analyses  on  a limited  series  of 
selected  cottons,  yarns,  and  fabrics,  using  the  principal  measures 
available  for  fiber  maturity.  It  also  would  seem  important  to  determine 
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the  variability  in  the  proportion  of  mature  and  iiranature  fibers  through- 
out each  sanple  in  connection  with  any  over-all  percentage  of  mature  or 
immature  fibers  for  a sample,  and  to  make  multiple  statistical  analyses 
both  with  and  without  the  measure  representing  the  variability  in  fre- 
quency of  the  different  fiber-walled  types  throughout  the  various  length 
groTjps. 


Exceptional  and  inconsistent  results,  Y/ith  any  given  method  or 
criterion  for  maJcing  cotton  fiber  maturity' ' evaluations,  sporadic  and 
erratic  results  may  be  e:xpected  from  time  to  time.  Qhese  occur  because 
all  the  relationships  and  interactions  involved,  representing  maiy 
biological  and  mechanical  factors,  as  well  as  the  operation  of  some 
limiting  factor  within  or  beyond  the  experimental  system,  either  have 
not  been  taken  into  account  or  else  they  were  not  thoroughly  understood. 
If  an  investigator  has  not  found  erratic  and  sporadic  results  with  cot- 
ton fiber  maturity  in  relation  to  neps,  from  time  to  time,  it  is  a 
strong  indication  that  he  has  not  studied  a sufficiently  large  number 
and  wide  range  of  raw  cottons  and  their  textile  products. 

Gulati  (8),  by  reporting  his  findings  according  to  subseries  of 
saa5)les  and  some  individual  cottons,  has  shown  what  can  happen  when 
one,  two,  or  three  so-called  erratic  cottons  are  included  in  or  excluded 
from  correlation  anatyses  representing  a limited  nuniber  of  cottons.  His 
results  vfere  obtained  from  sinple  correlation  analyses  on  the  relations 
of  either  the  number  of  neps  per  yard  or  per  gram  of  yarns  to  the  pro- 
portion of  l/i;-inch  fibers  and  fibers  longer  than  1 inch  collectively, 
or  to  the  proportion  of  fibers  longer  than  1 inch  alone,  or  to  the 
imature  con5)onent  of  either  in  the  raw  cotton.  For  the  current  Indian 
cottons  which  he  studied,  the  coefficients  of  such  sin^^le  correlations 
with  number  of  neps  per  yard  of  yarn  for  11  samples  v;ere  just  on  the 
border  line  of  significance  at  liie  5-percent  level,  the  values  ranging 
from  + 0.59ii  to  -i-  0.622,  But,  the  values  for  10  selected  cottons  out 
of  the  series,  were  almost  perfect,  ranging  from  + 0.975  to  + 0.985. 
Thus,  one  of  the  11  cottons  (variety  Jarila  Akulkheda)  did  not  follow 
the  pattern  of  the  other  10  cottons,  and  its  presence  in  or  absence 
from  the  series  greatly  influenced  the  correlation  values  reported. 

For  the  standard  Indian  cottons  which  he  studied,  Gulati  found 
from  similar  correlation  analyses  that  the  immature  components  in  all 
the  20  standard  cottons  did  not  maintain  the  high  degree  of  correlation 
obtained  with  the  current  samples.  Uie  standard  cottons,  however,  did 
show  an  improved  relationship  by  elimination  of  two  of  the  cottons  from 
the  series  (Cambodia  Co.  2 and  Sind  Sudhar). 

What  was  the  cause  or  causes  for  the  apparent  erratic  behavior 
in  the  correlations  for  the  three  cottons  cited  above?  The  Sind  Sudhar 
cotton  had  more  neps  in  it  than  could  be  accounted  for  on  the  basis  of 
its  long  and  iramatiire  fibers.  A coup  arisen  of  the  fiber  data  for  the 
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saw-ginned  sanple  with  those  data  for  the  roller-ginned  saiiple  indicated 
that  the  increased  neppiness  of  the  saw-ginned  saiiple  was  associated  with 
a decrease  in  the  proportion  of  its  long  fibers.  Evidently,  the  saw  gin 
had  broken  the  long  inmature  fibers  and  provided  extra  material  for  an 
additional  number  of  neps. 

As  to  the  Jarila  (Akulkheda)  cotton,  its  erratic  behavior  in  the 
correlation  was  due  to  a relatively  high  nep  content  and  a ccraparatively 
small  long  fiber  content,  Hovfever,  this  cotton  had  the  largest  number  of 
matted  fiber  neps  of  the  cottons  in  the  series  studied  and -also  a veiy 
large  proportion  of  neps  ;vith  more  than  70  percent  immature  fibers  in 
their  conposition.  It  was  probable,  Gulati  says,  that  the  immature 
fibers  which  went  into  the  conposition  of  the  neps  were  derived  in  con- 
siderable part  from  the  matted  fibers  as  well  as  from  the  small  per- 
centage of  long  inmature  fibers. 

In  the  case  of  Cambodia  Co.  2 cotton,  despite  the  high  proportion 
of  long  immature  fibers,  the  number  of  neps  per  yard  of  yam  was  rather 
low.  No  es5)lanation  for  the  erratic  finding  wilii  this  cotton  had  been 
found  by  Gulati  at  the  time  of  reporting. 

Clegg  (7),  on  the  basis  of  seven  sets  of  data  out  of  eight,  rep- 
resenting British  Bnpire  cottons  of  Uganda,  Sudan  American,  Tangaryika 
and  Nigerian  growths  from  Africa,  reported  that  she  found  a very  definite 
relationship  between  Peirce  and  Lord*s  so-called  maturity  ratio  measure 
of  the  raw  cottons  and  the  neppiness  of  SOs  or  60s  yarn,  lhat  is,  as 
the  maturity  ratio  of  the  cottons  decreased,  the  degree  of  their  neppiness 
increased.  She  also  found  this  to  be  true  when  conparing  sanples  within 
the  same  type  of  cotton.  In  the  Sudan  American  group  of  samples,  how- 
ever, two  of  the  most  mature  cottons  produced  the  neppiest  yams.  In 
these  cases,  the  neps  were  found  to  be  primarily  of  seed-coat  origin  and, 
when  they  were  discounted  and  only  the  number  of  so-called  dead  and 
immature  neps  were  counted,  the  tendency  of  neppiness  to  increase  with 
fiber  imraatiarity  was  again  evident. 

From  another  experiment  on  the  relation  of  immaturity  of  the  co1>- 
ton  to  the  appearance  of  the  dyed  and  finished  fabric,  Clegg  reported 
that  the  two  cottons  with  the  highest  fiber  maturity  ratios  produced 
both  the  neppiest  gray  yarns  and  the  neppiest  c^red  yams.’  Ihis  result, 
said  Clegg,  was  wholly  contrary  to  her  experience  with  the  other  sets 
of  gray  yam  and  raised  an  inportant  finding  with  regard  to  the  incidence 
of  neps  in  raw  cotton, 

Clegg  asked:  •'Viihat  then  is  the  significance  of  the  immaturity 

count  in  relation  to  neppiness?  The  immaturity  count  gives  a figure  for 
the  general  degree  of  thickening  of  the  cotton.  It  is  conceivable  how- 
ever that  a cotton  may  have  the  majority  of  its  hairs  normally  thickened, 
giving  a high  maturity  ratio,  but  its  10-20  percent  of  dead  hairs  (ex- 
tremely thin-walled  ones)  may  be  distributed  in  small  patches  through  the 
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cotton  in  such  a manner  that  they  nep  }jp  and  are  not  removed  in  process- 
ing and  thus  survive  through  to  the  finished  cloth.  Another  cotton  which 
is  generally  immature  may  have  the  same  percentage  of  dead  hairs  dis- 
seminated through  the  sample  with  the  result  that  they  get  through  the 
processing  without  nepping  up,’* 

In  conclusion,  v/rote  Cleggs  »’It  would  appear  therefore  that  there 
are  conditions  of  neppiness  unaccounted  for  by  -the  immaturity  figure, 
and  since  in  the  cases  mentioned,  and  in  many  of  the  cloths  submitted  to 
us  (the  Shirley  Institute)  the  majority  of  the  neps  are  homogeneous  dead 
cotton  neps,  it  would  appear  in  many  cases  to  be  the  sporadic  presence  of 
these  small  patches  of  dead  hairs,  scattered  throughout  the  sanple,  which 
is  the  real  cause  of  the  trouble  to  the  dyer  and  finisher.** 

Lord  (11),  in  his  conprehensive  discussion  of  neps  in  cotton  and 
their  causes,  also  has  called  attention  to  some  inconsistencies  in 
^parent  relationships  between  neppiness  of  cottons  and  fiber  properties, 
along  the  lines  of  the  foregoing  findings. 

Other  fiber  and  ginned-lint  properties,  !I5ie  coefficients  of 
multiple  coirelaiion  reporied  in  this  paper  for  the  relations  of  6 elements 
of  raw  cotton  quality  to  number  of  neps  per  100  square  inches  of  card  web 
might  have  been  inproved,  if  some  additional  fiber  properties  and  factors 
of  ginned-lint  quality  had  been  included  in  the  analyses.  !Ihis  possi- 
bility is  strengthened  by  the  findings  which  Pearson  (17)  reported  from 
her  extensive  statistical  analyses  of  the  association  of  number  of  neps 
in  672  duplicate  50-yard  samples  of  22s  yarn  with  upper  quartile  length 
(sorter),  fiber  weight  per  inch,  and  percentage  of  thin-walled  fibers, 
representing  I6  varieties  of  upland  cotton  grown  at  8 locations  across 
the  rainfall  part  of  the  American  Cotton  Belt  during  the  three  crop  years 
of  1935-37 • Pearson  has  summed  up  the  situation  on  this  subject  very 
effectively,  as  foUowss 

**A  fairUy  large  part  of  the  varietal  variance  in  neppiness  and 
much  larger  parts  of  the  station  and  yearly  variance  remained 
uneacplained.  It  is  possible  that  the  solution  of  the  problem 
msy  be  found  in  some  other  fiber  or  lint  properties  that  vary 
with  variety  and  respond  in  a very  marked  degree  to  factors  that 
vary  with  location  and  season,** 

Harrison  and  Craig  (10)  recently  have  made  a special  study  of  the 
common  inperfections  occurring  in  cotton  fibers  for  the  purpose  of  de- 
termining (1)  the  growth  factors  contributing  to  the  formation  of  such 
inperfections  and  (2)  the  inportance  of  inperfections  as  factors  which 
contribute  to  neppiness  in  spun  cotton.  !fliose  investigators  made  an 
analysis  of  several  hvindred  neps  occurring  in  both  carded  and  combed  yarns 
which  showed  that  neps  were  composed  of  10  different  elements.  Although 
they  obtained  no  conclusive  proof  that  fiber  inperfections  were  the  cause 


of  such  neps,  they  showed  that  more  neps  contained  immature  fibers  than 
any  other  eler;ient.  They  also  showed  that  fibers  of  large  diameter  and 
deformities  v/ere  factors  which  contributed  to  neppiness,  and  thus  to 
ginning  difficulties,  in  greater  proportion  than  their  prevalence  in 
cotton  would  indicate. 

DISCUSSION 

It  is  seldom,  if  ever,  that  a sanple  of  either  saw-ginned  or  roller- 
ginned  cotton  lint  can  be  found  which  is  absolutely  free  of  neps.  All 
coDmercial  world  cottons,  whether  they  be  of  American,  Egyptian,  other 
African,  Indian,  Chinese,  Russian,  Peruvian,  Brazilian,  and  West  Indian 
origin,  contain  neps  in  more  or  less  degree  as  a result  of  various  causes 
of  a biological,  mechanical,  and  miscellaneous  nature.  So-called  hand- 
ginned  samples  of  any  growth  or  type  of  cotton,  hovYever  - if  the  fibers 
are  first  carefully  ”butterflied”  on  the  seed,  combed,  paralleled,  and 
gently  pulled  from  the  seed  with  a minimum  of  handling  - should  be  free 
of  neps. 

No  neps  in  unopened  boll  or  seed  cotton.  Balls  (3)  reported  on 
the  basis  of  his  pioneer  studies  or  more  years  ago,  t^iat  neps  do  not 
exist  in  the  living  or  unopened  cotton  boll,  but  are  made  by  handling, 
by  ginning,  and  specially  by  the  carding  machine  in  textile  processing, 
from  fibers  Yfith  unduly  thin  walls.  No  true  nep,  in  the  generally 
accepted  sense,  has  ever  been  found  in  the  living  or  unopened  boll  by 
any  investigator,  before  or  after  Balls,  insofar  as  the  authors  of  this 
report  know. 

Pearson  (li;)  made  extensive  studies  on  the  question  ”Do  neps  occur 
in  seed  cotton”?  In  a veiy  careful  and  thorough  manner,  she  has  ex- 
amined countless  numbers  of  locks  and  seeds  of  various  varieties  and 
strains  of  upland  cotton  for  the  presence  of  neps,  representing  both 
rain-grown  and  irrigated  cottons,  as  well  as  a considerable  quantily  of 
Sea  Island  cotton.  Some  of  the  cottons  v/hich  she  studied  were  especially 
selected  for  this  puipose  because  they  had  a reputation  for  being  ex- 
ceedingly neppy.  No  true  neps,  ho\Yever,  as  defined  in  publications 
(13) , (IW,  (^)>  ever  found  by  Pearson  in  any  dry  locks  of 

seed  co^on  examined  directly  after  removal  from  the  boll®  A fe?f 
tangles  of  fibers  were  found  in  samples  of  hand-picked  cotton  but,  in 
all  cases,  they  appeared  only  in  lots  that  had  received  considerable 
handling.  The  presence  of  tangles  in  those  special  instances,  therefore, 
can  be  logically  explained  by  the  handling  which  the  cotton  received 
before  examination. 

Different  vietTpoints  concerning  nep  formation.  Two  primary  schools 
of  thought  have  been  long  established  in  conversation  and  writing  with 
respect  to  cotton  neps  and  their  causes.  In  cotton  agriculture,  often 
there  is  a tendency  for  its  representatives  to  feel  that  the  principal 
causes  for  neps  in  the  cotton  world  are  identified  more  particularly  v^ith 
faulty  ginning  or  inp roper  textile  processing  of  its  samples,  or  both. 
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Representatives  of  the  textile  industry,  on  the  other  hand,  commonly  think 
that  the  major  causes  for  neps  in  the  products  which  they  manufacture  lie 
more  especially  with  the  inherent  fiber  properties  of  their  raw-cotton 
stocks  and  the  mechanical  handling  which  they  received  at  the  gin  prior 
to  arrival  at  the  mill.  Both  points  of  view  are  correct,  insofar  as  th^ 
go,  but  neither  goes  far  enough  to  be  conprehensive.  More  particularly 
and  couple tely,  the  formation  of  neps  reflects  and  represents  the  net 
sum  of  all  interactions  that  occur  between  the  physical  and  chemical  prop- 
erties and  other  conditions  of  the  fibers,  on  the  one  hand,  and  their 
handling  and  mechanical  processing,  on  the  other  hand,  whether  the  latter 
takes  place  at  the  gin,  mill,  or  elsewhere. 

Generally  peaking,  it  has  been  recognized  for  maay  years  by  workers 
in  cotton  agriculture,  the  cotton  trade,  and  the  textile  industry  that 
long,  fine-fibered  cottons  with  a relatively  large  percentage  of  thirn 
walled  and  extremely  thin-walled  fibers  contain  more  neps  after  ginning 
and  are  more  susceptible  to  nep  fomation  during  textile  processing  than 
short,  coarse-fibered  cottons  having  a coirparatively  small  percentage  of 
thin-walled  fibers.  Gradations  of  many  degrees  in  nep  count  and  poten- 
tialities for  nep  formation  exist  betiveen  those  extreme  categories. 

All  of  the  experimental  evidence  available  indicates  that  thinr- 
walled  fibers  of  any  degree,  particularly  those  with  only  primary  walls 
and  characteristic  cellulose  or  with  extremely  small  amounts  of  secondary 
walls  and  acconpanying  cellulose,  are  the  principal  fiber  lypes  con- 
tributing to  nep  formation  in  cotton.  Such  types  of  fibers  are  more 
susceptible  to  bending,  rolling,  twisting,  tangling,  kinking,  and  knotting 
than  the  other  more  normal  types  of  fibers  generally  occurring  in  cotton 
sanples.  Thus,  the  larger  the  proportion  of  thin-walled  fibers  in  a 
sample  and  the  greater  their  lengths,  generally  the  more  neppy  is  the 
resulting  ginned  lint  and  the  greater  are  the  difficulties  in  textile 
processing  for  making  desirable  or  acceptable  yarns  and  fabrics. 

Moreover,  the  highly  thin-walled  fiber  types  possess  little  or  no 
measurable  strength  per  single  fiber  and,  as  such,  they  break  more  easily 
and  to  a greater  extent  during  the  processes  of  ginning  and  manufacture 
than  do  other  types  of  fibers.  And,  when  a thin-walled  fiber  breaks, 
two  or  more  thin-walled  fibers  of  shorter  length  result.  As  a result  of 
ginning  and  textile  processing,  therefore,  the  absolute  and  relative 
numbers  of  thin-walled  fibers  in  a sanple  of  known  weight  may  increase 
over  the  original  numbers  in  the  seed  cotton  stage,  and  the  cotton 
actually  may  become  worse  with  respect  to  neppiness  than  it  was  in  the 
beginning. 


Breakage  of  the  apical  ends  of  fibers  occurs  during  ginning  and 
textile  processing  to  a greater  extent  with  some  varieties  and  types  of 
cotton  than  others,  Ihese  apical  ends  of  fibers  have  been  found  pa2>- 
ticularly  in  neppy  cottons  by  various  investigators,  and  are  thought  to 
be  a contributoiy  cause  to  1he  fomation  of  neps  in  such  cottonso 
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Moisture  content  of  the  seed  cotton  at  the  time  of  ginning,  as  well 
as  machine  settings,  speeds,  and  rate  of  feed  duri2:ig  ginning,  are  factors 
knovm  to  influence  the  relative  number  of  neps  that  appear  in  the  ginned 
lint  from  a given  lot  of  seed  cotton*  Certain  textile  processing  organi- 
zations, settings,  ^eeds,  and  humidities,  moreover,  are  known  to  in- 
fluence the  formation  and  removal  >of  neps  to  a greater  extent  than  others. 

An  inherently  neppy  cotton,  of  course,  may  be  handled  with  such  in- 
dividual care  during  laboratory  ginning  and  experimental  textile  processing 
that  its  nep  count  ivlll  be  relatively  low.  Procedures  of  this  kind,  how- 
ever, are  generally  in^^racticable  for  adoption  in  commercial  ginning  and 
manufacturing,  Gori7ersely,  a comparatively  nep-free  cotton  can  be  so ' 
mechanicaUy  abused  during  the  ginning  and  preliminary  textile  processes 
as  to  cause  the  formation  of  a relativeily  large  number  of  neps  and  the 
cotton  to  be  classified  as  neppy. 

Change  in  number  of  neps  during  textile  processing.  Balls  (3) , 
during  the  early  1920*  s,  made  extensive  studies  and  calculations  on”“this 
subject.  The  neps  present  in  the  products  and  fibrous  wastes  from  various 
textile  machines  was  determined  by  counting  the  number  present  in  sanples 
weighing  0,1  gram.  A typical  set  of  data  for  such  sanples,  including  the 
raw  cotton  or  ginned  lint,  was  as  follows: 


Sanple  used 

Neps  per 

gram  of  - 

Product 

Waste 

Number 

Number 

Original  lint 

Card  sliver  - 

. . 755 

r 

Card  strips 

3,080 

Comber  lap  

688 

— 

First  comber  v^aste 

, , — 

1,772 

Pi rst  co^bftT*  i vfi^r 

..  109 

Second  comber  waste 

676 

Second  comber  sliver 

93 

-M— 

Finishing  draw-frame 

152 

— 

Conputing  these  figures  further  with  the  data  available  for  waste. 
Balls  found  that  the  card  increased  the  nep  content  from  500  to  1,000 
per  gram,  but  put  away  a quarter  of  this  thousand  in  the  waste.  On  the 
other  hand,  the  combers  did  not  alter  the  total  nep  content;  the  fi3rst 
comber  put  80  percent  of  the  number  of  neps  into  its  waste,  while  the 
second  comber  only  disposed  of  30  percent  of  the  remainder.  Ihe  last 
figure  in  the  tabulation  shown  above  indicates  that  ordinaiy  drafting 
can  and  does  increase  the  number  of  neps  in  processed  stock. 
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Balls*  figures  show  well  hov;  the  number  of  neps  in  processed  stock 
is  influenced  by  the  action  of  different  machines  in  the  mill  during  the 
pre3dmnaiy  stages  to  spinning.  !Ihe  nep-making  powers  of  the  card  are 
well  known,  though  its  low  efficiency  as  a nep  remover  is  not  always 
fully  realized.  Afly  similar  rubbing  action,  of  co\irse,  Yd.ll  make  neps. 

Balls  reported  that,  in  one  arrangement  accidentally  produced  during  v/ork 
on  the  Sorter  (Balls*  sledge  sorter  for  distributing  cotton  fibers  according 
to  length),  almost  the  whole  of  the  cotton  which  passed  through  it  was 
converted  into  neps. 

Loveless  (12)  recently  has  studied  an  interesting  question  in  this 
connection,  namely,  **\Vhat  happens  to  cotton  sliver,  if  it  is  passed  through 
a conventional  drawing  frame  over  and  over  again”?  Such  an  exploratory 
investigation  was  timely  inasmuch  as  some  research  had  shovm  that  neps 
were  formed  during  drafting.  Tests  vfere  made  by  Loveless  on  a neppy  cot- 
ton, Acala  P-lSC,  I-I/I6  inches  in  staple  length,  and  Middling  in  grade. 

In  his  studies,  he  increased  the  number  of  drawings  to  as  high  a number 
as  could  be  run  Yfith  the  sliver  holding  together.  Sliver  weighing 
grains  per  yard  JQxm  a card  with  the  generally  accepted  settings  served 
as  the  stock  material,  Sanples  were  taken  for  nep  count  and  for  spinning 
into  yarns,  after  every  five  dra‘\Tings,  A ?0s  yam  was  spun  by  long-draft 
processing,  with  a 5*0  twist  multiplier.  Various  plysical  tests  were 
made  on  the  saiples  of  yam  as  well  as  on  tlie  ravf  cotton. 

The  results  obtained  by  Loveless  from  tliis  study  are  highly  inter- 
esting, More  particularly,  the  number  of  neps  per  gram  of  dra'iving  sliver 
increased  at  a fairly  uniform  rate  from  I60  after  3 drawings  to  3hP  after 
33  drawings.  Yam  appearance  became  progressively  worse  as  the  sliver 
was  drawn  up  to  33  times  primarily  because  of  tlie  increase  in  number  of 
neps.  With  multiple  drawing,  yam  evenness  showed  a constant  rate  of 
decrease  in  the  percentage  of  variation.  Yarn  elongation  or  stretch  also 
decreased  with  the  increase  in  number  of  drawings  because  of  increased 
parallelization  of  the  fibers  and  i-diat  was  referred  to  as  removal  of 
”criirp”  after  several  dravfings.  Yarn  strength,  on  the  other  hand,  im- 
proved with  multiple  drawing,  the  count-strength  product  increasing 
significantly  and  the  results  indicating  a more  uniform  cross  section  as 
well  as  a better  use  of  fiber  strengtli, 

T/hile  Loveless  published  in  his  report  (12)  only  findings  from  the 
neppy  P-18C  cotton,  he  has  informed  the  authors  of  this  paper  that  he 
also  conducted  a similar  multiple-drawing  experiment  on  a Deltapine  li; 
cotton.  The  results  obtained  with  the  Deltapine  cotton  vrere  similar 
to  those  with  lie  P-18G  cotton  except  that  the  number  of  neps  for  the 
Deltapine  cotton  was  consistently  smaller,  as  it  was  a less  neppy  cotton. 

Development  of  cottons  with  low  nep  content  and  ivith  reduced  nep- 
forming  potentialities.  In  considering  this  phase  of  the  nep  problem, 
it  is  only  necessary  to  start  with  the  established  fact  that  neps  are 
most  frequent  and  pronounced  in  so-called  immature  cottons;  that  is, 
especially  those  containing  a large  proportion  of  extremely  thin-vralled 
fibers  with  little  or  no  secondaiy  thickening.  General  experience  has 


indicated  that,  if  the  proportion  of  such  thin-walled  fibers  exceed  about 
20  to  25  percent  of  the  total  fibers,  many  cottons  will  show  excessive 
neppiness.  Coirplaints  of  neppiness,  hov/ever,  seldom  arise  when  the  pro- 
portion of  such  tliin-walled  fibers  are  less  than  approximately  10  percent. 
Ihe  degree  of  neppiness  for  intermediate  cottons,  say  with  10  to  20 
percent  of  such  thin-walled  fibers,  generally  is  uncertain  and,  seemingly, 
to  a considerable  extent  dependent  on  unknown  factors. 

For  a number  of  years,  in  connection  with  their  general  hybridi- 
zation and  selection  work,  American  commercial  and  experimental  breeders 
gave  attention  to  the  problem  of  neppiness  in  cotton  as  best  they  could 
with  the  knowledge  and  techniques  available  to  them  at  the  time.  Until 
recently,  however,  cotton  breeders  and  inprovement  specialists  were 
greatly  handicapped  in  their  v/ork  on  the  nep  problem  because  of  the  fact 
that  the  relations  of  neps  in  ginned  lint,  processed  card  web,  yams 
and  fabrics  to  individual  and  combined  fiber  properties  had  not  been 
statistically  evaluated  nor  precisely  established.  In  spite  of  these 
limitations,  nevertheless,  there  is  considerable  evidence  to  show  that 
American  cotton  breeders  have  made  definite  progress  in  the  development 
of  better  cotton  varieties  and  strains  vrith  respect  to  neppiness. 

During  the  last  few  years,  George  J.  Harrison  - as  a cotton  breeder 
for  the  U.  S.  Department  of  Agriculture  and  while  serving  more  par- 
ticularly the  cotton-groi'iring  areas  in  the  State  of  California  - has 
studied  tlie  matter  of  fiber  abnomalties,  fiber  irrperfections,  and  fiber 
immaturity  in  their  relation  to  growth  factors  and  to  nep  formation. 

Ihe  resulting  findings  and  conclusions  are  set  forth  by  Harrison  and 
Craig  in  publication  (10) . On  the  basis  of  such  kno^vledge  and  this  method 
of  approach,  Harrison  Has  been  able  to  make  marked  improvement  in  the 
neppiness  of  some  of  his  more  recent  cottons  especially  adapted  for  and 
widely  grown  in  California.  Ihis  is  an  outstanding  achievement  and 
illustrates  what  can  be  done. 

Further,  after  a critical  review  of  extensive  experimental  evidence 
accumulated  at  the  Shirley  Institute  in  England  up  to  the  middle  of  19i|8, 
Lord  recently  has  summed  up  very  effectively  the  situation  and  possi- 
bilities with  respect  to  neps  in  cotton  as  related  to  the  genetic  factor. 
Lord*s  experimental  data,  statistical  analyses,  and  findings  are  vrortby 
of  study.  Ihe  last  tvfo  paragraphs  of  Lord*s  publication  (11)  are  quoted 
herewith,  as  follows: 

Yfe  may  therefore  conclude  that,  after  allov/ing  for  secondary 
effects  of  variations  in  fibre  fineness  and  staple  length,  cot- 
tons of  high  fibre  maturity  are  likely  to  give  less  neppy  yams 
than  those  of  lower  maturity.  Further,  the  data  are  sufficient 
to  establish  that  fibre  maturity  is  partly  determined  by  genetic 
factors  which  may  produce  markedly  consistent  differences  in 
cottons  grown  under  varying  environmental  conditions,  even  when 
those  conditions  are  uniformly  favourable  to  a high  degree  of 
development  of  secondary  thickening. 
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As  yet  it  is  not  possible  to  say  anything  definite  regard- 
ing the  nature  of  the  genetic  effects.  No  direct  selection 
for  fibre  maturity  has  yet  been  carried  out  under  critical  and 
controlled  experimental  conditions,  so  that  observed  differences 
in  maturity  can  onlj'-  be  regarded  as  fortuitous,  having  become 
established  in  the  course  of  previous  breeding  for  other  plant 
and  fibre  characters.  Until  direct  selection  for  fibre  maturity 
is  attempted  it  is  neither  possible  to  determine  whether  tliis 
character  is  highly  polygenic  or  whetlier  a limited  number  of 
major  factors  operate,  nor  to  estimate  the  degree  to  which  it 
is  possible  to  build  up  potentiality  for  adequate  secondary 
thickening.  Nevertheless,  the  available  evidence  is  sufficiently 
strong  to  assert  that  marked  inprovements  in  neppiness  may  be 
obtained  by  critical  plant  breeding  methods  designed  to  obtain 
improved  fibre  maturity,  and  that  there  is  ample  scope  for 
this  work  in  the  field  of  the  African-American  cottons. 

!Hius,  the  challenge  and  opportunily  to  American  cotton  breeders 
and  experimental  biologists! 
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APPEI'IDIX 


Table  1, — Manufacturiiig  organization,  settings,  and  speeds  used  at 
the  spinning  laboratories  to  process  the  small  sajiples  of 
cotton  used  in  tliis  study  through  the  picker  and  card 


Item 

Specification 

PICK  SR; 

Each  test  lot  was  processed  twice  through  a 
finisher  type  picker  to  produce  the  specified 

• 

weight  of  lap  per  yard  

11 

Width  of  picker  lap  

Uo 

Oype  of  beater  

Kirschner 

Beater  speed  

1,000 

Settings;  ’ 

3/16 

Feed  roll  to  beater  

Grids  to  beater,  top  »•....... 

5/16 

Grids  to  beater,  bottom  ...... 

11/16 

CARD; 

Feed,  picker  lap  per  yard  

11 

Width  of  card  web 

hP 

Delivered  one  sliver  per  yard  . . . . 

i40 

Production  rate  per  hour 

9^ 

Doffer  speed  

10 

Cylinder  speed  

16? 

^eed  of  fiats  per  minute  

2-7/8 

Licker-in  speed 

h35 

Settings: 

Feed  plate  to  licker-in  ........ 

0.010 

Mote  knife  to  licker-in,  top  . . 

.012 

Mote  knife  to  licker-in,  bottom 

.010 

Licker-in  screen,  fl*ont 

.029 

Licker-in  screen,  back  

.017 

Licker-in  to  cylinder 

.007 

Flats  to  cylinder,  back,  center,  and 

front.  • 

Back  plate  to  cylinder,  top 

Back  plate  to  cylinder,  bottom  ...... 

F^ont  pla  te  to  cylinder,  top  ........ 

Fl*ont  plate  to  cylinder,  bottom  . . . . , 

Dof fer  to  cylinder 

dylinder  screen,  back 

Cylinder  screen,  center  

Cylinder  screen,  front 

Dof  fer  comb  to  doffer  


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


.009 

.029 

.03h 

.029 

.03k 

.007 

.029 

.03U 

3/16 

.022 


/ 


I 
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Table  2.—  Laboratory  classification  of  cottons  on  the  basis  of 
neppiness 


Ntimber  of  neps  per  100  square 
inches  of  processed  card  web  l/ 

Adjective 

rating 

1-15 

Low 

16  - 2^ 

Average 

26  - UO 

High 

Above  liO 

Very  high 

1/  Based  on  a standard  v/eight  card  sliver  of  hO  grains  per 
yard  From  a [|.0-inch  card. 


Table  3. — Code  for  obtaining  the  index  value  of  raw  cotton 
from  its  grade 


Grade 

^Thite 

and 

Extra 

Lliite 

Spotted 

Tinged 

Yellcfw 

stained 

Gray 

sgl: 

106 

GM 

105 

101 

9h 

86 

93 

si: 

IOI+ 

99 

91 

81 

91 

u 

100 

93 

82 

73 

81t 

SLM 

9h 

83 

75 

75 

LM 

B5 

75 

68 

SGO 

76 

00 

70 

Below  Grade 

60 
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Table  U* — Statistical  values  obtained  from  multiple  correlation  analyses  for  6 cotton  fiber  properties  with  number  of  neps  per  100 
square  inches  of  processed  card  web,  various  groupings  of  samples,  crop  years  19U5-li7 


Statistical  values 


5 

R-^xlOO 

S 

y 

: 

Absolute: Relative 

Mean 

s.  s. 

Maximum  * 

mniimmi 

< Ranee 

Number 

Percent 

Number  : 

Percent 

Number 

Number 

Number 

Number 

: Number 

Over-all,  1915-1*7 

828 

0.51*1  + 

0.025 

29.3 

: 

: 

+ 9.5  * 

+ 57.6 

16.5 

+ U.3 

173 

1 

: 172 

Selected  cot ten  improvement  groups: 

: 

: 

191*6,  1st  piclclng 

78 

.711*  + 

.056 

51.0 

-h  l*.l  * 

•f  21.8 

19.0 

+ 5.9 

36 

8 

i 28 

191*7,  1st  picking 

86 

.570  + 

.073 

32.5 

+ 6.9  « 

+ hP.3 

17.0 

+ 8.3 

la 

5 

* 36 

191*7,  2d  picking 

80 

,6^  + 

.063 

1*1*.3 

+ 5.6  : 

+ 31.3 

17.8 

+ 7.1* 

38 

5 . 

» 33 

19 1*7,  1st  and  2d  pickings 

166 

.601  + 

“ 

.050 

36.1 

+ 6,3  * 
” : 

+ 36.1* 

17.1* 

+ 7.9 

~ 

la 

5 

» 36 

Experiment  Station  Annual  Varie'^ 
Series: 

: 

: 

: 

191*5  

210 

.571  + 

.01*7 

32.6 

+ 5.8  : 

+ 35.6 

16.1* 

+ 7.1 

38 

5 

t 33 

191*6 

257 

.675  + 

.031* 

1*5.5 

+ 7.U  « 

+ 51.8 

11*.  1* 

+ 10.1 

65 

1 

: 6U 

191*7  

117 

.739  + 

.01*2 

51*.6 

^.6  : 
“ : 

+ 78.1* 

18.6 

+ 21.5 

173 

k 

: 169 

Variety: 

Coker  100  (all  strains)  

101 

.539  + 

.071 

29.1 

+ 6,3  * 

+ 36.9 

17.2 

+ 7.5 

33 

1* 

: 29 

pt-nnenHllfi  ^ 

61 

.519  + 
.1*93  + 
.1*38  + 

.091* 

.068 

26.9 

21*.3 

19.1 

+ 7.5  « 
+ 5.7  * 
+ 3.6  : 

+ 1*3.1 
+ 33.5 
+ 37.8 
+ 37.1* 

17.1* 

17.1 

9.5 

2lu8 

+ 8,7 
+ 6.6 
+ 3.9 
+ 10.0 

53 

38 

18 

t 1*9 
: 32 

: 11* 
: 38 

1J|  

121* 

1*6 

6 

R<7wd«n  ( All  R+.TA-l np) 

.121 

i: 

Acala  1^7,  1517W,  W-29  , 2815  .. 

50 

.1*01  + 

.120 

16.1 

+ 9.3  : 

51 

13 

Staple  length: 

: 

7/8  inch  

37 

.597  + 

.107 

35.6 

+ 3.1*  i 

+ 1*0.2 

8.5 

+ U.2 

25 

3 

: 22 

29/32  inch  

32 

.561  + 

.123 

31.5 

+ 5.3  : 

+ 1*8.1 

11,0 

: + 6.3 

33 

u 

: 29 

15A6  inch 

90 

.675  + 

.058 

1*5.6 

+ 7.0  : 

+ 1*3.1* 

16.1 

+ 9.1* 

1*7 

u 

: 1*3 

31/32  inch  

61 

.652  + 

.071* 

1*2.5 

+ 1*.3  : 

+ 3l*.2 

12.7 

+ 5.7 

28 

1* 

: ^ 

1 inch  

116 

.569  + 
.1*59  + 
.398  + 

.063 

.058 

.067 

32.3 

21.0 

15.8 

+ 6.8  : 

+ 1*3.9 
+ 1*7.3 
+ 35.0 

15.1* 

18,1 

17.1 

+ 8.2 

53 

65 

1*6 

5 

: 1*8 

: 61 

l-l/iJ  inches  

188 

+ 8,6  : 

+ 9.6 
+ 6.5 

4 

1-1/16  inches  

160 

+ 6,0 

1* 

: 1*2 

1-i/ i2  inches  

80 

.1*89  + 

.086 

23.9 

+ 6.1*  : 

+ 37.8 

17.0 

+ 7.3 

la 

7 

* 31* 

Combination  of  staple  lengths: 

5 

7/8  inch  and  29/32  inch  

69 

.582  + 

.080 

33.9 

+ l*.l* 

+ 1*6,0 

9.6 

+ 5.1* 

33 

3 

i 30 

15/16  inch  and  33/32  inch  

151 

.671*  + 

.01*5 

1*5.1* 

+ 6.1  : 

+ 1*1.7 

ll*.7 

; + 8.3 

1*7 

U 

: 1*3 

1 inch  and  1-1/32  Inches  

301* 

.1*61  + 

.01*5 

21.2 

+ 8.2  : 

+ 1*7.8 

17.1 

+ 9.2 

65 

1* 

: 61 

I-3/I6  inches  and  1-3/32  inches 
31/32,  1,  and  1-1/32  inches  .... 

21*0 

.1*00  + 

.051* 

16.0 

+ 6.2  : 

+ 36.5 

17.1 

+ 6.8 

1*6 

1* 

: 1*2 

365 

.1*8U  + 

.01*0 

23.1* 

+ 7.8  : 

+ 1*7.1* 

16.3 

+ 8,8 

65 

1* 

* 61 

Neps  occurring  per  100  square 
inches  of  card  web 


1/  S.  D.  denotes  standard  deviation  of  nep  covuit  for  the  respective  grotq>s  of  sanples. 

^ Baaed  on  mean  number  of  neps  per  100  square  inches  of  card  web  for  the  respective  gro^s  of  saaples. 
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Table  5.—  Relative  net  ii^ortance  of  the  re^ective  fiber  properties  to  number  of 
neps  per  100  square  inches  of  processed  card  web,  by  series  and  year, 
crop  years  19k$-^h7 


Gro\9>s  of  cotton 
according  to  — 

Cottons 

Fiber  properties 

Rank 

Beta  coefficient  ! 

Number 

Over-all,  19U5-U7 

828 

H)per  half  mean  length 

1 

+0.239  + o.olt5 

Grade  index 

2 

- .231  + .031 

Fiber  strength 

3 

+ ,150  + .031 

Fiber  weight  per  inch 

U 

- .IbD#  + .055 

Percentage  of  mature  fibers 

5 

- .131  + .038 

Unifomity  ratio 

6 

- .129  + .03lt 

Selected  cotton 

78 

Fiber  weight  per  inch 

1 

- .986  + .166 

iznprovement  groins. 

Upper  half  mean  length 

2 

- .372*  + .151 

ISkS,  1st  picking 

Uniformity  ratio 

3 

- .305  + .086 

Percentage  of  mature  fibers 

b 

+ .157*  + .110 

Fiber  strength 

5 

- .063*  + .086 

Grade  index 

6 

- .017*  + .088 

Selected  cotton 

86 

Fiber  weight  per  inch 

1 

- .330*  + .195 

i2Q>rovement  groiQ)s, 

Percentage  of  mature  fibers 

2 

- .218*  + .137 

19U7,  1st  picking 

Upper  half  mean  length 

3 

+ .173*  + *11*6 

Grade  index 

h 

- .133*  + .09b 

Uniformity  ratio 

5 

+ .109*  + *10U 

Fiber  strength 

6 

- .007*  + .100 

Selected  cotton 

80 

Percentage  of  mature  fibers 

1 

- .b31  + .115 

Inprovement  groups. 

Fiber  strength 

2 

- .263  + .086 

19 U7,  2d  picking 

Uniformity  ratio 

3 

- .153*  + .097 

Grade  index 

k 

- .093*+  .086 

Fiber  weight  per  inch 

5 

- .077*  + .166 

Upper  half  mean  length 

6 

+ .059*  + .132 

Selected  cotton 

166 

Percentage  of  mature  fibers 

1 

- .339  + .089 

iiqproveiDent  grol^)s, 

Upper  half  mean  length 

2 

+ .193*  + .095 

19li7>  1st  and  2d 

Fiber  weight  per  inch 

3 

- .150*  + .127 

pickings 

Fiber  strength 

It 

- .138*  + .066 

s 

Grade  index 

5 

- .070*  + .066 

< 

4 

4 

4 

Uniformity  ratio 

6 2 

4 

4 

+ .003*  + .072 

See  footnotes  at  end  of  table 


Table  5* — Relative  net  iiJ?)ortance  of  the  respective  fiber  properties  to  number  of 
neps  per  100  square  inches  of  processed  card  web,  bjy  series  and  year, 
crop  years  — Continued 


Grou^  of  cotton  ! cottons 

according  to  — 

Fiber  properties 

Rank 

Beta  coefficient  ] 

: Number 

Eiq^eriment  Station  : 210 

Fiber  weight  per  inch 

1 

-0.33U  + 0.091 

Annual  Variety  : 

Grade  index 

2 

- .329  + .069 

Series,  19 1^5  s 

Fiber  strength 

3 

+ .ll|i^  + .0^ 

Uniformity  ratio 

u 

- .132*  + • .065 

Upper  half  mean  length 

5 

- .078*  + .089 

: 

Percentage  of  mature  fibers 

6 

+ .020»  + .069 

Experlioent  Station  : 257 

Uniformity  ratio 

1 

- .311  + .060 

Annual  Variety  : 

Fiber  weight  per  inch 

2 

- .299*  + .loa 

Series,  19li6  : 

Grade  index 

3 

- .172  + .053 

Fiber  strength 

k 

+ .162  + ,052 

Upper  half  mean  length 

5 

+ .071*  + ,081 

Percentage  of  mature  fibers 

6 

- ,0U2*  + .071 

B^eriment  Station  : 117 

Grade  index 

1 

- .51*1  + .07U 

AJinual  Variety  : 

U^per  half  mean  length 

2 

+ .109  + .09U 

Series,  19li7  s 

Fiber  strength 

3 

+ .333  + .07U 

Percentage  of  mature  fibers 

k 

- .258  + .075 

Uniformity  ratio 

5 

+ .li;2*  + .07U 

Fiber  weight  per  inch 

6 

+ .109*  £ .111 

V sign  indicates  the  direction  of  the  contribution  of  the  fiber  properly 
to  nep  count. 

* Statistically  insignificant,  being  less  than  3 times  its  standard  error. 
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Table  6. — Relative  net  importance  of  the  respective  fiber  properties  to  number  of 
neps  per  100  square  inches  of  processed  card  web,  by  variety,  crop 
years  1915-^7 


Variety 

Cottons 

Fiber  properties 

Rank 

Beta  coefficient  1/ 

Number 

+0.52lt  + 0.11*3 

Coker  100 

Fiber  weight  per  inch 

1 

(all  strains) 

101 

Grade  index 

2 

- .1*78  + .096 

Percentage  of  mature  fibers 

3 

- .1*50  + .111; 

Unif  omity  ratio 

u 

- .2li0»  + .112 

Upper  half  mean  length 

5 

+ •226^i’  + .107 

Fiber  strength 

6 

+ .211*  £ .096 

StoneviHe  2B 

61 

Percentage  of  mature  fibers 

1 

- •ij33«'  + .160 

Grade  index 

2 

- .310-*+  .I2U 

Fiber  strength 

3 

+ .232*  + .120 

Fiber  weight  per  inch 

i» 

+ .039^'^  + *190 

Uniformity  ratio 

5 

+ .01.^■i^•  4-  .160 

I^per  half  mean  length 

6 

- .010^  + .132 

Deltapine  Ih 

12U 

Grade,  index 

1 

- .381;  + .085 

Percentage  of  mature  fibers 

2 

- .206«-  + .107 

Fiber  weight  per  inch 

3 

- .151*  + .115 

l^per  half  mean  length 

u 

- .139»  + .095 

Uniformity  ratio 

5 

+ .U0»  + .089 

Fiber  strength 

6 

+ .051;-*^  + .082 

Rowden 

kS 

Fiber  weight  per  inch 

1 

- .393*  + .285 

(all  strains) 

Upper  half  mean  length 

2 

- .307*  + .205 

Percentage  of  mature  fibers 

3 

- .203*  + .238 

Uniformity  ratio 

u 

- .165*  + .160 

Fiber  strength 

5 

- .086«  + .11;7 

Grade  index 

6 

- .010«-  + .ll;6 

Acala  1517,  1517W, 

50 

Fiber  strength 

1 

- .1j5o*  + .195 

W-29,  2815 

Upper  half  mean  length 

2 

- .1)35*  + .167 

Fiber  weight  per  inch 

3 

- .Ii2ii*  + .165 

Percentage  of  mature  fibers 

j* 

+ .151*  + .138 

Uniformity  ratio 

5 

- .058*  + .11)1; 

Grade  index 

6 

- .051;*  + .ll;8 

V Th®  sign  indicates  the  direction  of  the  contribution  of  the  fiber  property 
to  nep  count. 


* Statistically  insignificant,  being  less  than  3 times  its  standard  error 
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Table  ?•—  Relative  net  importance  of  the  respective  fiber  properties  to 
number  of  neps  per  100  square  inches  of  processed  card  web,  by 
st^le  length,  crop  years  19l45-li7 


Staple  length 

Cottons 

Fiber  properties 

Rank 

Beta  coefficient  ; 

Number 

7/8  inch 

37 

Uniformity  ratio 

1 

-0.697  + 0.177 

Upper  half  mean  length 

2 

- .291*  + .17  It 

Fiber  weight  per  inch 

3 

- .203<t  + -.186 

Percentage  of  mature  fibers 

k 

+ .101*  + .186 

Fiber  strength 

5 

+ ,072*  + .170 

Grade  index 

6 

- .067*  + .158 

29/32  inch 

32 

Uniformity  ratio 

1 

- .35ft*  + .195 

Grade  index 

2 

- .273*+  .169 

Percentage  of  mature  fibers 

3 

- .210*+  .238 

Fiber  weight  per  inch 

h 

- •069-»-  + *263 

Upper  half  mean  length 

5 

- .012^  + .168 

Fiber  strength 

6 

- .005*  + .168 

15/16  inch 

90 

Percentage  of  mature  fibers 

1 

- .338*  + .122 

Uniformity  ratio 

2 

- .286*  + .098 

Grade  index 

3 

- .250*  + .085 

Fiber  weight  per  inch 

u 

- .11i6j<-  + *130 

Fiber  strength 

5 

+ •129'^  + *0911. 

Upper  half  mean  length 

6 

- .070*  + .098 

31/32  inch 

61 

Fiber  weight  per  inch 

1 

- .353*  + .162 

Percentage  of  mature  fibers 

2 

- .3ltl*+  .125 

Grade  index 

3 

- .175*  + .108 

Iftjper  half  mean  length 

u 

- .168*  + .116 

Fiber  strength 

5 

+ .U7*  + .113 

Uniformity  ratio 

6 

- .073*  + .153 

1 inch 

116 

Uniformity  ratio 

1 

- .265*  + .089 

Grade  index 

2 

- .257*  + .086 

Fiber  weight  per  inch 

3 

- .251t*  + .115 

l^per  half  mean  length 

h 

- .168*  + .095 

Fiber  strength 

5 

+ .036^  + *091 

Percentage  of  mature  fibers 

6 

- ,022-J<-  + .099 

See  footnotes  at  end  of  table 
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Table  ?•—  Relative  net  inportance  of  the  respective  fiber  properties  to 
number  of  neps  per  100  square  inches  of  processed  card  wgb,  hy 
staple  length,  crcp  years  19U5-1;7  — Continued 


Staple  length 

Cottons 

Fiber  properties 

Rank 

Beta  coefficient  1/ 

Number 

1-1/32  inches 

188 

Fiber  weight  per  inch 

1 

-0.1)52  + 0.100 

Fiber  strength 

2 

+ .131)*  + .068 

Grade  index 

3 

- .122*  + *071 

Percentage  of  mature  fibers 

h 

+ .095*  + .082 

Uniformity  ratio 

5 

+ .056*  + .077 

Upper  half  mean  length 

6 

+ *02^  + .076 

l-l/i^  inches 

160 

Fiber  weight  per  inch 

1 

- .355  + .108 

Grade  index 

2 

- .193*  + .079 

Fiber  strength 

3 

- .101*  + .078 

Uniformity  ratio 

+ .062*  + .079 

Upper  half  mean  length 

5 

- *0li8*  + *08U 

Percentage  of  mature  fibers 

6 

- .025*  + .092 

1-3/32  inches 

80 

Fiber  strength 

1 

+ .312*  + .nu 

Percentage  of  mature  fibers 

2 

- .222*  + .126 

Fiber  weight  per  inch 

3 

- .197*  + .11*7 

I^per  half  mean  length 

h 

+ *166*  + .116 

Uniformity  ratio 

5 

- .077*  + .116 

Grade  index 

6 

- .01*3*  + .105 

V Oi®  sign  indicates  the  direction  of  the  contribution  of  the  fiber  property 
to  n^  count* 

* Statistically  insignificant,  being  less  than  3 times  its  standard  error. 


Table  8.—  Relative  net  inportance  of  the  respective  fiber  properties  to  number  of 
netps  per  ICX)  square  inches  of  processed  card  web^  bj  combination  of 
staple  lengths,  crop  years  19145-U7 


Combination  of  : , . 

stanle  lengths  s Cottons 

i 

Fiber  properties  ! 

: 

Rank 

Beta  coefficient  1/ 

; Number 

7/8  inch  and  : 

Uniformity  ratio 

1 

-0.1C9  + 0.120 

29/32  inch  : 69 

Grade  index 

2 

- ,207*  + .lOli 

Fiber  weight  per  inch 

3 

— ,166*  + «lU7 

Percentage  of  mature  fibers 

u 

- .091*  + .136 

Upper  half  mean  leng;to 

5 

+ *039*  + *112 

Fiber  strength 

6 

- .010*  + . ,106 

15/16  inch  and  : l5l 

Percentage  of  mature  fibers 

1 

- .338  + .08U 

3V32  inch  : 

Grade  index 

2 

- .33U  + .063 

Uniformity  ratio 

3 

- ,192*  + ,080 

Fiber  weight  per  inch 

u 

- .181*  + .098 

Fiber  strength 

5 

+ ,lli3*  + *069 

Upper  half  mean  length 

6 

- .131^  + .073 

1 inch  and  ; 30U 

Fiber  weight  per  Inch 

1 

- .351*  + .077 

1-1/32  inches  : 

Grade  index 

2 

- .182  + .056 

Fiber  strength 

3 

+ ,105*  + *056 

Uniformily  ratio 

- .033*  + .059 

Upper  half  mean  length 

5 

+ .018*  + .062 

: : Percentage  of  mature  fibers 

6 

+ .012^^  + ,06it 

I-I/I6  inches  and  : 2hP 

Fiber  weight  per  inch 

1 

- .328  + .088 

I-3/32  inches  ; 

Grade  index 

2 

- ,161*  + ,062 

Percentage  of  mature  fibers 

3 

- .065*  + .075 

Fiber  strength 

u 

+ ,025*  + *o65 

i 

Uniformily  ratio 

5 

+ ,022*  + ,066 

Upper  half  mean  length 

6 

+ ,011^  + ,070 

31/32  inch,  1 inch,:  365 

Fiber  weight  per  inch 

1 

- .335  + .071 

and  1-1/3 2 inches  : 

Grade  index 

2 

- .205  + .01j9 

Fiber  strength 

3 

+ ,086*  + «o5i 

Percentage  of  mature  fibers 

u 

- .053*  + .057 

Upper  half  mean  length 

5 

+ ,0U3*  + *056 

Uniformily  ratio 

6 

- .023*  + .055 

V The  sign  indicates  the  direction  of  the  contribution  of  the  fiber  property 
to  nep  count. 


* Statistically  insignificant,  being  less  than  3 times  its  standard  error 


Table  Relative  gross  in?)ortance  of  the  respective  fiber  prcperties  to  number  of 
n^s  per  100  square  inches  of  processed  card  vreb,  by  series  and  year^ 
crop  years  19ii5”li7 


Groips  of  cotton 

Cottons’ 

Fiber  property 

Rank 

Simple  correlation 
coefficient  V 

according  to  — 

r 

• 

• 

?2 

Number  j 

• 

• 

Over-all^  19ii5“li7 

828  : 

Fiber  weight  per  inch 

1 

• 

0.028; 

0.206 

Upper  half  mean  length 

2 

+ 

.336  + 

.031; 

.113 

• 

Uniformity  ratio 

3 

“ 

.333  + 

.031; 

oin 

Percentage  of  mature  fibers 

ii 

- 

.303  + 

.032; 

.092 

Grade  index 

5 

- 

.201  + 

.033; 

•Oiil 

’ 

Fiber  strenglii 

6 

.152  + 

0O34; 

• 

9 

.023 

Selected  cotton 

76  ! 

Fiber  weight  per  inch 

1 

.607  + 

• 

o072i 

,369 

inprovement 

• 

Percentage  of  mature  fibers 

2 

.389  + 

0O97; 

.151 

groips,  19  U6, 

Uniformity  ratio 

3 

- 

.336  + 

.101; 

.113 

1st  picking 

Upper  half  mean  length 

ii 

+ 

.296*  + 

.10j4i 

.088 

• 

Fiber  strength 

5 

.195*  + 

.nos 

,038 

Grade  index 

6 

oOOO  “ 

Selected  cotton 

86  ; 

Fiber  weight  per  inch 

1 

o5kk  + 

.076: 

.296 

inprovement 

Percentage  of  mature  fibers 

2 

OB 

»k3h  + 

.088: 

.189 

groups,  19h7, 

i 

Upper  half  mean  length 

3 

+ 

.ioi  + 

.090; 

.169 

1st  picking 

Fiber  strength 

u 

« 206i<’  + 

•lOU: 

.012 

Grade  index 

? 

am 

.161^  + 

.106: 

.026 

Uaiformity  ratio 

6 

.000 

Selected  cotton 

80  : 

Percentage  of  mature  fibers 

1 

.587  + 

.07lt: 

.315 

inprovement 

Fiber  weight  per  inch 

2 

.516  + 

.083: 

.266 

grotps,  19h7, 

Fiber  strength 

3 

- 

.3lt3  + 

.099: 

0II7 

2d  picking 

Uniformity  ratio 

k 

- 

.338  + 

,100; 

.lilt 

I^per  half  mean  lengldi 

5 

+ 

.332  + 

.100; 

oUO 

Grade  index 

6 

.180^^  + 

.105^; 

i 

.032 

Selected  cotton 

166  i 

Fiber  weight  per  inch 

1 

. 

.531  + 

.056! 

.282 

inprovement 

Percentage  of  mature  fibers 

2 

- 

.512  + 

.057: 

.262 

groups,  19h7,  1st 

Upper  half  mean  length 

3 

+ 

.383  + 

,066: 

•llt7 

and  2d  pickings 

Fiber  strength 

it 

- 

.283  + 

.072; 

.080 

t 

Uniformity  ratio 

5 

- 

.196*  + 

.075: 

.039 

Grade  index 

6 

•• 

• 182'N'  + 

.075; 

.033 

See  footnotes  at  end  of  table 
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Table  9.—  Relative  gross  importance  of  the  respective  fiber  properties  to  number  of 
neps  per  100  square  inches  of  processed  card  web,  by  series  and  year, 
crop  years  19U5-1;7  — Continued 


Gro\5>s  of  cotton 
according  to  — 

Cottons 

Fiber  properties 

Rank 

Sinple  correlation 
coefficient  V 

i 

: ?2 

Number 

• 

Experiment  Station 

210 

Grade  index 

1 

-0,14D5 

+ 

• 

0.058:0.161* 

Annual  Variety 

Uniformity  ratio 

2 

- 

.370 

.060:  .137 

Series,  19  hS 

Fiber  weight  per  inch 

3 

- 

.352 

+ 

.061:  .121* 

Fiber  strength 

h 

+ 

.291 

+ 

.063:  .081* 

Percentage  of  mature  fibers 

5 

- 

.161*  + 

.067:  .026 

Upper  half  mean  length 

6 

,000 

• 

• 

Experinent  Station 

257 

Uniformity  ratio 

1 

mm 

.563 

+ 

• 

,0h3-  .317 

Annual  Variety 

Fiber  weight  per  inch 

2 

- 

.563 

+ 

.01*3:  .317 

Series,  19146 

Percentage  of  mature  fibers 

3 

- 

.388 

+ 

.053:  .150 

Upper  half  mean  length 

u 

+ 

.353 

7 

.055:  .121* 

Fiber  strength 

5 

+ 

.271 

+ 

.058:  .071* 

Grade  index 

6 

.202 

+ 

,060}  .Ola 

• 

Experiment  Station 

117 

Grade ’ index 

1 

mm 

.51(0 

+ 

• 

m 

.066:  .291 

Annual  Variety 

Upper  half  mean  length 

2 

+ 

.515 

+ 

.068:  .266 

Series,  19ii7 

Fiber  weight  per  inch 

3 

- 

.1(79 

+ 

.072:  ,229 

Percentage  of  mature  fibers 

u 

- 

.339 

7 

.082:  .115 

Uniformity  ratio 

5 

- 

.305 

7 

.081*:  .093 

Fiber  strength 

6 

+ 

.16^ 

■T 

.090:  .028 

• 

m 

V Ihe  sign  indicates  the  direction  of  the  contribution  of  the  fiber  property 
to  nep  count, 

* Statistically  insignificant,  being  less  than  3 times  its  standard  error. 
Imaginary  (corrected  r^  found  to  have  a negative  value). 
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Table  10  ♦—  Relative  gross  iji?)ortance  of  the  re^ective  fiber  properties  to  number 
‘ of  neps  per  100  square  inches  of  processed  card  web,  by  variety,  crop 
years  19U5-U7 


Sin?)le  correlation 

Variety 

Cottons 

Fiber  properties 

Rank 

coefficient  1/ 

r 

?2 

Number 

Coker  100 

Grade  index 

1 

-0.1t37  + 0.081 

0.191 

(all  strains) 

101 

Percentage  of  mature  fibers 

2 

- .182*  + .097 

.033 

Uniformity  ratio 

3 

- .119*  + .099 

•oilt 

Upper  half  mean  length 

U 

- .nit*  + .099 

.013 

Fiber  weight  per  inch 

5 

.000  ■” 

** 

Fiber  strength 

6 

.000  

** 

Stoneville  2B 

61 

Percentage  of  mature  fibers 

1 

- .lait  + .107 

.171 

Fiber  weight  per  inch 

2 

- .371  + .111 

.138 

Grade  index 

3 

- .361  + .n2 

.131 

Uniformity  ratio 

h 

- .217*+  .123 

.Olt? 

Fiber  strength 

5 

+ .ll|2*  + .127 

.020 

Upper  half  mean  length 

6 

.000  ~ 

** 

Deltapine  li; 

12lt 

Grade  index 

1 

- .ii25  + .07lt 

.180 

Percentage  of  mature  fibers 

2 

- .292  + .082 

.085 

Fiber  weight  per  inch 

3 

- .286  + .083 

.082 

Fiber  strenglii 

It 

+ .070*  + .090 

.005 

I5)per  half  mean  length 

5 

.o^ii*  + .090 

.003 

Uniformity  ratio 

6 

,036}i'  + .090 

,001 

Rowden 

k6 

Fiber  weight  per  inch 

1 

- .385  + .127 

.11)9 

(all  strains) 

Percentage  of  mature  fibers 

2 

- .379*  + .128 

•iWi 

Uniformity  ratio 

3 

- .323*  + .13I1 

.lolt 

Grade  index 

It 

.000  ” 

** 

Upper  half  mean  length 

5 

.000  

** 

Fiber  strength 

6 

.000 

** 

Acala  1517, 

50 

Upper  half  mean  length 

1 

- .318*  + .128 

.101 

15l7lf,  W-29, 

Fiber  weight  per  inch 

2 

- .227*  + .135 

.052 

2815 

Uniformity  ratio 

3 

- .181*  + .138 

.033 

Grade  index 

It 

- ,110*  + .liil 

.012 

Percentage  of  mature  fibers 

5 

.000  

** 

Fiber  strength 

6 

.000 

** 

1/  Bie  sign  indicates  the  direction  of  the  contribution  of  the  fiber  property 
to  nep  count. 

* Statistically  insignificant,  being  less  than  3 times  its  standard  error. 

•a#  Imaginary  (corrected  r2  found  to  have  a negative  value). 
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Table  11, — Relative  gross  icoportance  of  the  respective  fiber  properties  to  number  of 
neps  per  100  square  inches  of  processed  card  web,  by  staple  length, 
crop  years  1RU5-U7 


Sis^le  correlation 

Staple  length 

Cottons 

Fiber  properties 

Rank 

coefficient  y 

f 

r 

Number 

7/8  inch 

37 

Uniformity  ratio 

1 

-0.595  + 0.108 

0.351* 

Fiber  weight  per  inch 

2 

- .379*  + .11*3  . 

.llJl 

Percentage  of  mature  fibers 

3 

- .276-)^  + .15I; 

.076 

Fiber  strength 

u 

.000  ""  

•JHf- 

Upper  half  mean  length 

5 

.000  — 

•JHi- 

Grade  index 

6 

.000 

** 

29/32  inch 

32 

Uniformity  ratio 

1 

- .527  + .130 

.278 

Fiber  weight  per  inch 

2 

- .1*86  + .137 

.236 

Percentage  of  mature  fibers 

3 

- .1*72  + .HiO 

.223 

Grade  index 

u 

"•  *37^  + *l5U 

.11*2 

Fiber  strength 

5 

.000  

Upper  half  mean  length 

6 

.000  

15/16  inch 

90 

Uniformity  ratio 

1 

- .560  + .073 

.311* 

Fiber  weight  per  inch 

2 

- .518  + .028 

.269 

Percentage  of  mature  fibers 

3 

- .506  + .079 

.256 

Grade  index 

u 

- .286*  + .097 

.082 

Fiber  strength 

5 

.000  

Upper  half  mean  length 

6 

.000 

■JHf 

31/32  inch 

61 

Percentage  of  mature  fibers 

1 

- .566  + .088 

•320 

Fiber  weight  per  inch 

2 

- .532  + .092 

.281* 

Uniformity  ratio 

3 

- .531  + .093 

.252 

Grade  index 

1* 

- .21*^  + .121 

.061 

Fiber  strength 

5 

.000  “ 

■JHf 

Upper  half  mean  length 

6 

.000  

1 inch 

016 

Uniformity  ratio 

1 

~ .1*36  + .076 

.190 

Grade  index 

2 

- .l|D3  + .078 

.163 

Fiber  weight  per  inch 

3 

- .373  + .080 

.139 

Percentage  of  mature  fibers 

14 

- .23&t  + .088 

.056 

Fiber  strength 

5 

+ .156*  + .091 

.021* 

Upper  half  mean  length 

6 

- .120*  + .092 

.011* 

See  footnotes  at  end  of  table 
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Table  11. — Relative  gross  iicportance  of  the  respective  fiber  properties  to  number 
of  neps  per  100  square  inches  of  processed  card  web,  by  staple  length, 
crop  years  19h$^h7 


Staple  length 

Cottons 

Fiber  properties 

Rank 

Single  correlate 
coefficient  I 

r 

Lon 

L/ 

t2 

Number 

1-3/32  inches 

188 

Fiber  weight  per  inch 

1 

-o.lM  + 0.059 

0.197 

Grade  index 

2 

— *200^  + .07c 

.01)0 

Fiber  strength 

3 

+ .197*  + .070 

.039 

Uniformity  ratio 

h 

- .i?it*  + .071 

.030 

Percentage  of  mature  fibers 

5 

- .151*  + .071 

.023 

Upper  half  mean  length 

6 

+ .ilt5i<'  + .072 

.021 

I-I/I6  inches 

160 

Fiber  weight  per  inch 

1 

- .361.  + .069 

.132 

Grade  index 

2 

- .29lt  + .072 

.086 

Percentage  of  mature  fibers 

3 

- .2lj0  + .075 

.058 

Uniformity  ratio 

h 

- .068*  + ,079 

.005 

Upper  half  mean  length 

5 

+ + .079 

.002 

Fiber  strength 

6 

.000  “ 

I-3/32  inches 

80 

Fiber  weight  per  inch 

1 

- .104*  + .090 

.197 

Fiber  strength 

2 

+ *3^0  + .100 

.116 

Percentage  of  mature  fibers 

3 

- .198*  + .108 

.039 

Unifoimity  ratio 

2* 

— 9 l60'J<'  + . 3i0 

.026 

Upper  half  mean  length 

5 

+ .12i|.'^  + .ill 

.015 

Grade  index 

6 

,000  ” 

V sign  indicates  the  direction  of  liie  contribution  of  the  fiber  property 
to  nep  count. 

* Statistically  insignificant,  being  less  than  3 times  its  standard  error. 
iHt  Imaginary  (corrected  found  to  have  a negative  value). 


Table  12 •—  Helative  gross  iiaportanco  of  the  respective  fiber  properties  to  number 
of  Heps  per  100  square  inches  of  processed  card  ireb,  by  combination  of 
step  Is  lengths,  crop  years  ISlS-hl 


GombinaticMi 
of  staple 
lengths 

Cottons 

Fiber  properties 

Rank 

Siaple  correlat: 
coefficient  ; 

r 

Lon 

1/ 

?2  . 

Number 

' 

7/8  inch  and 

Uriformity  ratio 

1 

-O.Sltlt  + 0.085 

0.296 

29/32  inch 

69 

Fiber  weight  per  inch 

2 

- .1)52  + .096 

.201; 

Percentage  of  mature  fibers 

3 

- .378  + .lolt 

.11)3 

Grade  index 

h 

- .226»  + .115 

.051 

Upper  half  mean  length 

5 

+ + .121 

.002 

Fiber  strength 

6 

,000  ■" 

l5/l6  inch  and 

151 

Percentage  of  matui*e  fibers 

1 

- .5U  + .060 

.261 

3V32  inch 

Uniformity  ratio 

2 

- ,U76  + .063 

.226 

Fiber  weight  per  inch 

3 

- .1)58  + .065 

.209 

Grade  index 

u 

- .3lt3  + .072 

.118 

Fiber  strength 

5 

,000  ~ 

Upper  half  mean  length  • 

6 

.000  

** 

1 inch  and 

301* 

Fiber  weight  per  inch 

1 

- .It28  + .01)9 

.183 

I-I/32  inches 

Grade  irtdex 

2 

- .261;  + .053 

c070 

Uniformity  ratio 

3 

- .21)3  ~ .051; 

.059 

Percentage  of  mature  fibers 

h 

- .200  + .055 

.01)0 

Fiber  strength 

5 

+ .170  + .056 

.029 

Upper  half  mean  length 

6 

+ .062*  + .057 

.001 

I-I/I6  inches 

214D 

Fiber  weight  per  inch 

1 

- .386  + .055 

.11)9 

and  1-3/32 

Percentage  of  mature  fibers 

2 

- .231)  7 .061 

.055 

inches 

Grade  index 

3 

- ,ZLk  + *062 

•0l;6 

Uniformity  ratio 

h 

- .121;*  + .061; 

.015 

Upper  half  mean  3.ength 

5 

+ .093*  + .061; 

.009 

Fiber  strength 

6 

+ .081*  + .061; 

.001 

33/32  incsh. 

365 

Fiber  weight  per  inch 

1 

- .150  + .0l;2 

.202 

1 inch,  and 

Grade  index 

2 

- .288  + .01)8 

.083 

1-1/32  inches 

Percentage  of  mature  fibers 

3 

- .268  + .01)9 

•072 

Uhifomity  ratio 

It 

- .21(6  + .01)9 

.061 

Upper  half  mean  length 

5 

+ .li;2*  + *0^1 

.020 

Fiber  strength 

6 

+ .087*  + .052 

.008 

y !Hie  sign  indicates  the  direction  of  the  contribution  of  the  fiber  property 
to  n^  count. 

* Statistically  insignificant,  being  less  than  3 times  its  standard  error. 

•iHf-  Imaginary  (corrected  found  to  have  a negativ'e  value). 


